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Introduction

This b ib l iography has been comp iled under an interagency agreement as
a con t inu ing  e f f o r t  to document c u r r e n t  Sovie t—bloc  developments in the
quan tum e lectronics  f i e l d .  The period covered is May—June 1978 ,
and inc ludes all s i g n i f i c a nt  laser—rela ted art icles received by us in
that interval . The bulk of the entries come f rom 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 w e l l  as entr ies  from the CIRC data base not
otherwise covered . Laser items from the popular or senmipopular press
are generally o m i t t e d .

For convenience we have abbreviated f requent ly  cited source names;
a source abbreviations l is t  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 c i t a t i o n  was found as a bibliographic

• entry or abstract , but fo r  which the ori g inal source is not current ly
available at the L ibra ry.  The authors ’ a f f i l i a t i o n s  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
a f f i l i a t i o n s  which appear in this issue are listed in t h ~~s issue’s
Author Affiliations List.
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I. BASIC RESEARCH

A. SOLID STATE LASERS

1. Crystal: Rare—Earth Activated
3+

a .  Nd

1. Yezhkov, A.P., and A.A. Fom ichev (118). Stable low—frequency pulsation

of rad iation from a YAC:Nd~~ laser with induced mode-1ock.~~~~ iN: Tr 1,

150—154. (RZhRad iot , 6/78 , 6Ye58)

2. Zakgeym , A.L., Yu.$. Makushenko, V.M. Marakhonov , S.A. Nikishin , and R.P.

3+
Seysyan (0). Raising the radiation power of a YAG:Nd laser with a semi—

conducting pumping system . ZhTF P, no. 12, 1978 , 699—702.

b . E ~~~

3. Arsen ’yev, P.A., Kh.S. Bagdasarov, and V.V. Fenin (19). Growing optical

YAC films. Kristal, no. 3, 1978, 669—670.

4. Ashuroy, M.Kh., T.T. Basiyev, Yu.K. Voron’ko, Ye.V. Zharikhov , V.!. Zhekov ,

T .M. Murina , V.V.  Osiko , H.!. Timoshechkin, and l.A. Shcherbakov (1).

i~~nradiative losses at the 4 ’~~~12_ 4~’l3~ 2 t ransi t ion in an Er 3+ ion in

crystals. KE, no.5, 1978, 1028—1033.

2. Crystal: Miscellaneous

S~ Bukin, G.V., S.Yu. Volkov, V.N. Matrosov, B.K. Sevast’yanov, and H.!.

Timoshechkin (13, 205). Lasing in alexandrite (Be.A4~~,~:Cr~
4
). KE, no. 5,

1978, 1168—1169.
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6. Grassme, W ., and U. Lorena (NS). Mount for a l4uid—cooled solid—state

laser medium. Patent GDR , no. 126132. issued 22 June 1977. (RZhRad iot ,

5/78, 5Ye260)

7. Rohlicek , F. (NS). Mount for a cylindrical rod of active material.

Author ’s cert ificate Czechoslovakia , no. 168089 , issued 15 March 1977.

(RZhRadiot . 5/78, 51e2 b1)

3. Semiconductor: Simple Junc t ion

a. Ga As

8. Annenkov , V.1., Yu.M. Mironov , \‘.I. Molochev , and A . S .  Semenov ( 1) .

Coherent r a d i at i o n  from s in g l e—fr e queucv  thjectlon lasers. KE . no. 6, 1978 ,

1384— 138b.

h. ln Sb

9. My1’nj~ov , 1 .D., D . N .  Sobolenko , and Y u .V .  Shcheblykin (23) . InSb laser

with two—photon punping by CO2 laser radiation. DAN SSSR. v. 240, no. 6,

1978. 1336—1339.

4. Semiconductor: Mixed Junction

10. Brodtn, M.S., N.!. Vitrikhovskiy, A.A. Kipen ’. S.C. Shevel’, and N .J.

Yanushevskiy (5,6). Spatial distribution and lasing modes in Zn Cd S
~ ‘x 1  -x

single—crystal wafers under single—photon optical excitation. KE, no. 6,

1978, 1272—1278.

11. Brodin. M.S., N.J. V itrikhovskiy, A.A. Kipen ’, S.C. Shevel’, and N.!.

Yanushevskiy (5 ,6) .  Spatial distribu tion and lasing modes of CdS Se
l-x x

single—crystal wafers under single—photon opt ical excitation. UFZh , no. 5,

1978, 837—843.

_ _ _ _ _ _  ~~~~—.-~~~~~~~~~~—



• 5. Semiconductor: Heterojunction

12. Alferov , Z h .I . ,  V.G.  Agafonow , V .M . Andreyev , D.Z .  Carbuzov , V.M.

Lantratov, and V.D. Rumyantsev (4). Investigation of defect generation

in the active domain of twin AlGa/is heterostructures at high optical

exci ta t ion levels. FTP , no. 6 , 1978 , 1054—1059.

13. Alferov , Zh .I . ,  V.M.  Andreyev , D.Z.  Carbuzov , N.Yu . Davidyuk , and V .P .

Larj onov (0) . Converter h e te ros t ruc tur es  with  heat e l iminat ion  in
3+

YAG :Nd —based solid s t a t e  laser pumping systems. ZhTF . no. 5 , 1978 ,

1040— 1042.

14. Gurevich , S . A . ,  Ye .L .  Portnoy , and M . E .  Raykh ( 4 ) .  Light absorption

in film Ga/is—Al Ca
1 

As waveguides and its influence on the threshold

characteristics of heterolasers with Bragg mirrors. FTP, no. 6, 1978 ,

1160—1169.

15. Kolyshkin , V.!., and Ye.L. Portnoy (0). Features of the threshold charac-

teristics of strip heterolasers in the Al—As—Ca /is system with implan-

tation ot. oxygen ions. ZhTF P, no. 11, 1978, 646—649.

16. Logginov , A.S., K.Ya. Senatorov, V.Ye. Solov ’yev, V.!. Suetinov , and Yu.F.

Fedorov (0). Modulating the radiation in band injection lasers by a con-

trolled Cuno diode. ZhTF P. no. 24, 1977, 1326—1330. (RZhRad iot , 6/78 ,

6Ye62)

17. Mil’vidskiy, M.G., L.M. Morgulis, V.S. Osvenskiy, and G.T. Pak (95).

Electron microscope investigation of defects in injection lasers. FTP,

no. 6, 1978, 1190—1192.

3

i i

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



18. Vavilov , V.S., O.N. Yermakov, V.P. Sushkov, and N .y .  Chukichev (0).

Stimulated emission in the yellow—green spectrum range (A ~ 5530 A,

T — 80 K) during electronic excitation ot solid In, Ga P As solutions .
- x._—x

~
.
~
.l_ - - - Z  —

ZhTF P, no. 9, 1978, 500—503.

19. Yelyukhin , V.A., S.Yu. Karpov , Ye.L. Portnoy , and D.N. Tret ’yakov (0).

Features of growing Al Ca As wavegulde heterostructures with a smooth— j c—l-~~ 
-_______

chd nge in comp~ s i t i o n .  ZhTF P . no . 11, 1978 , 629—632.

6. Semiconductor: Theory

.‘ 4) ~~ Bogdankevich , O . V . ,  N.A. Borisov . B.A. Brvunetkin , S.A. Darznek , and

F.V. Pevtsov (445). Varizonal structures in c—beam 1uiuped semiconductor

lasers. KE, no. 6, 1978, 1310—1317.

21. Karavayev . S.M., L.N. Kurbatov . and A .D. Britov (0). Some features of

coherent optical emission in narrowband seinj cønductors .  KE, no. 6, 1978,

• 1368—1370.

7. Nd: Class

22. Ablekov, V.K., V.S. Belyayev , V.!. Vinogradov , V.G . Marchenko. V.M.

Marchenko, and A.M. Prokhorov (0). Radiation field of a neodymium glass

laser with a lattice mirror. OiS, v. 44, no. 6, 1978. 1208—1210.

23. Brodov , M.Ye., N.I. Gavrilov , P.!. Ivashkin, V.V. Korobkin , V.C. Nikolayev-

skiy , and R .V .  Serov ( 1).  Invest igat ion of inversion in an amplifier

module utilizing an active element with a rectan~u1ar cross section.

KE, no. 5, 1978, 1072—1076.

4



24 .  Nikitjn . V.1.. M.S. Soskin, and A.I. Khizhnyak (5). E f f e c t  of uncor—

related, nonuniform band broadening in Nd
34 

ions at 1.06 ~ on la sing

p~~pertles of neodymium glass. KE, no. 6, 1978 . 1375—1379.

B. LIQUID LASERS

1. Organic Dyes

a. Rhodamine

2 . . $miru ov , V . S . ,  and V . !.  Stud enov (0) .  i n f l u e n c e  of the~~ooptica1 cavit y

d i s t o r t io n  on the  ener ~y ch ar a c t e r i s ti c s  of a rhodamine 6C laser with

tla~ li1amp pumj~~~~. OIS , v. 44 . no. 6, 1978. 1136—1142.

b. P~fl~ ethine

2t. . Bonch—Bruyevjch , A.M. . Y c.N. Kaliteyevskaya . and T.K. Razumova (0).

Sj~p.~r luminescence and s tj m u ~~~ted emission of radiation by unstable photo-

Isomers of polvmethlne dves . KF., no.  5, 1Q78 , lit ~—lll8.

C. t t l . n  Dyes

.~~~. Gondra . A.D .. and N.A. Kozlov (0). Divergence of dye laser radiation.

ZhPS. v. 28. no. 5, 197 8, 796—803.

28. Gruzinskiy. V.V. (3). Active media for lasers using multiatomic organic

• molecules: general information on lasing efficiency. Institut fiziki

AN BSSR. Prepr int, no. 134, 1977, 55 p. (RZhF , 5/78, 5D910)

29. Cruzinskiy, V.V. Ac tive media for lasers usini multiatomic organic mo—

lecules: anthracene, coumarin, phthalimide , polymethine dyes. Institut

fiziki AN BSSR. Preprint , no. 135, 1977, 57 p. (RZhF, 5/78, 5D911)

S
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30. Kukhtarev, N.V. (5). A la8er with distributed feedback using a choles—

teric liquid crystal. KE, no. 6, 1978, 1360—1362.

31. Rubeko, L.M., I.V. Krasnov, N.A. Kozlov, L.K. Denisov, and B.M. Uzhinov

(2). Lasing mechanism of sodium ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DAN SSSR, v. 240, no. 5, 1978, 1157—1160.

32. Smol’skaya , T.I., and V.!. Tomin (0). Second All—Union conference on

“Lasers using complex organic compounds and their application”. ZhPS,

v. 28, no. 5, 1978, 938—942.

33. Tomin, V.1., N.A. Nemkovich , and A.N. Rubinov (3). Using electrochemical

reaction products in a dye laser active medium to broaden the emission

spectra tuning range. KE, no. 5, 1978, 986—994.

2. Theory

34. Gondra , A.D., and N.A. Kozlov (0). Hydroacoustic perturbations of the

active medium of liquid lasers. ZhPS , v. 28, no. 6, 1978, 984—991.

C. GAS LASERS

1. Simple Mixtures

a. He—Ne

35. Bondarenko, A N., and Yu.M. Krinitsyn (0). Frequency stabilization of a

• He—Ne laser at 0.63 ji in a mode competition oscillatory regime. Avtometriya,

no. 3, 1978, 115—120.

36. Byszewski, W., A. Baranowski, and Z. Mucha (NS). Method for fabricating

the cathode for a high—power He—Ne laser. Patent Poland , no. 876668,

issued 30 May 1977.(RZhRadiot, 6/78, 6Yel36)

6
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I?. Ch.rnyavakiy , A.F., Yu.P. Hakaruv , C.Ya. Lopatov , M.A. Doro.hkevich, and

V.A. Ganzha (87). Frequency-stabilized 1.—Ne laser. IN: ‘Fr ~~, 62-68.

(RZhF, 6/78, 6D1SOS)

38. Ivanov , P. (NS). Increasing the lifetime of an He -Ne laser. Codishnik

na Viashite uchebni zavedeniya . Tekhnicheska tizika , no. 11, 1974(L978),

11-18. (RZhKa diot , 6/78 , 6Ye39)

1~~. Ladygi n , N. y .  • and 1.1’ . Mazan ’ko (0) . Heasurement of i l l i j ~t i c i l y

~
. t u a t t  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •Yfl~ ~

w~~~~~~~an 1so tr L~~tc~~ av Ry . 0(8 . v. 44, no. 5, 1978, 998 1000.

.
~t) . Pot ru , F. • B . Popela . ~~. Vesela,  J. Krsek , and N .  . lakl  (NS)  . New series

of _ laborat ory  H e—N e lasors . Jemna mechantka a opt ika , no. 11 , 1977 , 2 9 7

305. (RZhF . 5/78 . 51)961)

2 .  Mt ’Ieuc lar Beam and Ion

•~ 1. A lonin , Y u . V .  , C .C .  Dolgov—Save l ‘vt .v . L .L .  Kozorov i t ek iy,  A.M . Or i sh i ch ,

V . K .  Orlov , and A .C .  Ponomarenko (193) . Effeet ot n mag~et1e f i e l d  on

e vo1ume dtsch ar g~’ exctte .d by an eleet r on heam. KE , no. 5 , 1978 , 1155-

• 1157.

42.  Afon in , Yn . V. • A • C . Ponomarenko , A • H . Orishich • and S .P. Shalamov (1Q I)

Compact elec t r ic  dtscha c _c~ 2 1j~ pr w i t h  a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Institut teoreticheskoy I p r t k l a d n oy  mekh an ik i  SOAN . Prepr in t , no. 4 ,

1977. 9p . (RZhF , 5/7 8, 5D977)
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41 .  Anan ’yev , Yu.A ., D.A. Coryachktn , V.H. Ir tuganov , V . P .  K a l i n l n , 0. 1.

Pashkov , and V.A. So b y  ‘yev (0) . I ’ h o t o l o n l z a t i  on CO
2 1~ set wit 1% .1fl

e e ~ g~~ ol 3OQJ. NE , no. 6 , 1978 , 13 81—1384.

44. Raranov , V.Yu., V.M. Rorisov , ‘(n.H. Ktr yukhln, l.V . Koehetov , V.C.

Pevgov , and Yu .  Yu. Srepannv (0). Fr ee—runn t~~~ ( m m  an d cci r Ic -

di s c h a rj~e CO laser  in t h e  nanosecond pu l se  l ength range . NE. no. S

• 1978 , 1 141— 11 43.

~~
, Baranov , V.  \ u  . C. F. Dt -okov • S. A. Ka~ akov • V.8. Me~ I~i’vov • and V .C

N i .~ 
‘ vcv (0) . P e r i o d i c  pu l sed  (‘0 1 aser . ZhTF, no. S • 1918, I 019—1040.

• Ba rkh uda  roy • N .  H. , V • N .  Bei’e ~ovsk I v • T . Y.i . Cht’ l i d  ~e • V . V .  Ch i  c1~ 1usd ~o

C .V.  C~’1aghv i I i  • and N . 1. ‘l’ak t a k t s hv i  I i  (I)). C1h1ract er i~ t ics of n pu lsed

J Ischar ge in a CU , laser .  I N :  Sb I • t .25 — ( . 2 t~ - (RZhF . 6/ 1 8 , t.C656)

4 . IL, t v rhekov • C. A. • S . K. K tnak ov , and N .1’ . Ma rdenov (0) . K I not  Ic 5 ol t he

I~ tO~
’O 8L ~~~i_ e lec t ron c o i w ent r a t i . on in a det i.i.lMrn .1 ot t ’O ) +N ,+Ile

and CO +N +He +Xt’ ~.is m i x t u r e s  produced I n  a nuc lear  t v . i c  I o r .  IAN K.i~~.

no. 6 , 1977 , 56— 60 . (R7 hF , 6/78 . 6C6 7 5)

48. Bazarov , Y c . N .  ~ C .A.  Ce rasimov , V.P. Gub in, and N.  I . St .u-ost in t i s )

quRn ( urn f repiency M r t  ~ CO l r s t  al. t 11 by an OsO~

r e sonance .  Ins t itu t  tad lo t ekhn  1k 1 1 ci ckt ron ik  I AN SSSR . P t e p r t n t

no. 17 , 1977 . 18 p.  ( R Z h R a d l o t , 6/78 , 6Yel4 8)

49. 8cr tel ‘ , i .t l .  • 8. F. Kiint sow (cli • V.0. Petukhov , S. A. ‘Ft-nab in , and V .

Chumnkov (0) . Sj .ec t ru m broaden tug  i~f CO , i~u 1 so I ass’; ge ne rat i on . ~ItP -

v. 28, 110. S , 1978 . 804—8 07.
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50. Donnerhacke, K.H., M. Schubert, and C. Wiederhold (NS). Theoretical

and experimental investigations of the electrical excitation rates in

TEA CO2 lasers. IN: Sb 1, 629-630. (RZhF, 6/78 , 6G657)

51. Generalov, N.A., V.P. Zlmakov, V.D. Kosynkin, Yu.P. Rayzer, and D.I.

Roytenburg (17). Gas pre—ionization by electrodeless capacitive pulses

• in lasers operating~~nder pulse rep~~ it ion conditions. NE, no. 5, 1978 ,

1151—1159.

52. Generalov , N.A ., V.P. Zimakov, V.D. Kosynkin, Yu.P. Rayzer , and D.I.

Roytenburg (0). 
~~gh—power non—selfsustained dischar&e with ionization

~y repeating electrodeless pulses in a closed cycle laser. IN: Sb 1,

599—600. (RZhF, 6/78 , 6G648)

53. Gordiyets, B.F., B. Kosma, A.G . Sviridov , and N.N. Sobolev (1). Pulsed

CO laser with wire trigger electrodes, operating at higher than atmos-

pheric pressures. Fizicheskiy institut AN SSSR. Preprint , no. 107,

1977 , 30 p. (RZhF , 6/ 78 , 6Dl434)

54. Cutu, l.L., C.P. Chilac , N. Comaniciu , I. Farcas, C. Axinte , and I.

Ivanov (NS). Method for developing CO
j~~~—He lasers in a high—energy

and high pulse repetition rate regime. Patent Romania , no. 61728, issued

19 October 1976. (RZhF, 5/78 , 5D978)

55. Karnyushin, V.N., B.A. Knyazev, A .N. Malow , and R.I. Soloukhin (193).

Pulse electrical discharge in a CO + N + He mixture in the presence of
2 z

a temperature and density gradient in the near—cathode layer. ZhTF, no.6,

1978, 1170—1173.

9

- --- - -- --- -- -- - • -- rn -~ •_ - --•~~-- -— • -- -— -- -- ~~~--.— -— -- --- -
~~~~~~~~~ 

— S -~~~~~



56. Konyev , Yu.B. (0). Possibility of stationary and guasistationary lasing

in a gas—discharge CO laser with a partial inversion at 16 ~i. ZhTF P,

no. 11, 1978, 677—680.

57. Leshenyuk, N.S., V.V. Nevdakh, L.N. Orlov , S.A. Trushin , and V.V. Churakov 
•

(0). Invesigation of the energy relaxation rate of an antisyasnetric type

of CO
2 
molecule vibration as a function of temperature. ZhPS, v. 28, no.

6, 1978, 978-983.

8. Lobanov , A . N . ,  V .K .  Orlov , A . F ’. Suchkov , and B M .  U r i n  (1) . Parametr ic

study of the ene~gy c h a r a c t e ri s t i c s  of a CO
2 

elec t roionizat ion laser.

Fizicheskiy institut AN SSSR. Preprint , no. 199, 1977 , 30 p. (RZhF ,

b/78, 6D1429)

59. Risbud , A .V . ,  and M .S .  Naidu (NS ) .  Ionizat ion current  growth in carbon

dioxide~~nitro~en and their 
mixtures. IN: Sb 2 , 21—22. (R2hRadio t,

• 5/78, 5Ye21)

60. Tatu , V. (NS). High—p~~er pulsed CO
2 
laser. Patent Romania , no. 61348,

issued 5 October 1976. (RZhRadiot , 6/78 , 6Ye10)

61. Truahin , S.A., and V.V. Churakov (0). Increase in the ef f ic iency  of power—

I ul CO2 amplifiers in the short pulse amplification 
mode. ZhTF P, no. 11,

1978, 663—666.

62. vargin. A .N., V.V. Gogokhiya , V.K. Konyukhov , and A.I . Lukovnikov (1).

Model for kinetic cooling of carbon dioxide gas. KE, no. 6, 1978 , 1391—

1394.

10



63. Zaroslov, D.Yu., N.y. Karlov, G.P. Kuz ’min , and S.M. Nik iforov (1).

Spectral characteristics of CO laser pre—ionization sources in the vacuum

DV region. NE, no. 6, 1978, 1221—1229.

• 64. Zhelud ’ko, L.A., A .G. Guyvan, A.B. Makhotenko, and Yu.V. Titov (0).

Stabilizing CO laser frequency at the maximum radiation power. IN:
2

Sb 3, 25—33. (RZhF, 6/78. 6D1506)

b. CO

65. Dorosh , V.S., L.F. Dobro, and E.N. Lotkova (343). ~~perimental determina-

tion of the gas temperature of the active medium of an electric dischq~g~

CO laser. IN: Tr 3. 43—45. (RZhF , 5/78, 5D97l)

66. Konev, Yu.B., 1.V. Kochetov , and V .C. Pevgov (11 8). Analysis  of the sta-

tionary electrical dischar~~~ eha r~cteristjcs of a CO laser. ZhTF, no. 5,

1978, 977—982.

67. Konev, Yu.B., I.V. Kochetov , A.K . Kurnosov, and V.G. Pevgov (0). Study

on the possibility of lasing at overtones of a CO molecule during pumping

in an electric discharge. ZhTF P, no. 23, 1977, 1267—1271. (RZIIF , 6/78,

6D1421)

68. Krasa, J., M. Novak, M.Z. Novgorodov , and L. Rothardt (0). Striations in

a low pressure discharge CO laser. IN : Sb 2, 289—290. (RZhMekh, 5/78 ,

5B383)

69. Naumov, V.G., and V.M. Shashkov (0). Combined discharge in a supersonic

gas flow. ZhTF P, no. 21, 1977, 1131—1132 . (RZhF, 5/78, 5G372)

11

~ 

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



C.  Noble Gas

70. Ebert , W. (NS). Energy balance of noble gas ion laser discharges.

IN: Sb 1, 651—652. (RZhF , 6/78, 6G668)

71. Lia, L. (NS). Picture of “spatial anisotropy” induced by cascade laser

transitions 5s’[lffl1
0+4p’[1/2]~~’3d’ [3/2]

°. Acts physics polonica , v.

A52, no. 5. 1977, 611—617. (RZhF, 6/78 , 6Dl4ll)

72 . Redlich . L. (NS). lon acoustic waves in noble gas ion lasers. IN:

Sb 1, 653—654. (RZhF , 6/78 , 6G669)

11. Shevera, V.S., V.F.Z. Papp, and I.P. Zapesochnyy (136). Investigation

of p- and d- electron strjj~ping p~rocesses and formation of popu—

lation inversion at intrashell transitions of inert gas atoms. UFZh,

no. 6, 1978, 1040-1042.

d.

74. Guendel , H., and J. Irnuir (NS). Emission properties of nitrogen laser

discharges. IN: Sb 1, 647—648. (RZhF , 6/78, 6G665)

• 7’~. Kravchenko, V.F., V.G. I1’yushko, V.S. Mikhalevskiy , and V.A. Polunin

(343). Gas laser with increased average specific power. IN: ‘Fr 3,

34—35. (RZhF, 5/78, 5D975)

e . N 2Q

76. Biryukov, A.S., R.I. Serikov, and A .I. Stan k (1). Population inversion

• In vibrational levels of N
2
0 behind the shock wave front. NE, no. 6,

• 1978, 1291—1291.

12

-4- —~~~ 

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



r —-‘-—— ——---

1. Submillinteter

77. Loin, 1. (NS). Between micro!!y~~andJ!~!!ared
_radiat ion [submillmmeter

lasera t. Sdelovac i tectrnika, no. 12, 1977, 475—476. (RZhRa diot , 5/ 78 ,

SYell)

78. Manita, O.F. (34). ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ the

ntoleculesNH
3i 3 !j_~~~~ i J ~2

!~ 
UFZh, no. 6, 1978, 1015—1017.

g. Metal Vapor

79. Besedina , A .N ., G.l. Khvostenko , and H.P. Chayka (0). ~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
015. v. 44, no. 5. 1978. 974-980.

• 80. Bokhan , P.A.. V.M. Klimkin . and v•Ye . Prokop’yev (0). Charac~!!~±c8

0f e1ectric disch~~geS in rn ixtur es o m t ~~~~~~p2!~~ 
and noble gases~~~

• increased prea.~~~~~~ IN: Sb 1, 641—642. (RZhF , 6/78, 6G662)

81. Burmakin, V.A. . A .N. Yevtyunin , M.A. Lesnoy, and V.1. 
Bylkin (0). Sealed—

off copper vapor laser with a long, service life. NE , no. 5, 1978, 1000—

1004.

82. Dobnitz, C., and B. Luemkemann (NS). Device to 2roteC cath~~~~i!~!

iueta1 v~por d~positipfl. Patent CON, no. 125951, issued 8 June 1977.

(RZhRadiot , 5/78, 5Ye258)

83. Gnidnev , A.C., ‘F.M. Corbunova V.F. Yelayev , G.S. Yevtushenko, N.y.

Osipova, and A .N. Soldatov (0). Spectroscopic study of a g ~s—dischar&e

pulned plasma in a Cu + Ne laser. NE, no. 5, 1978 , 1147—1151.

t 13

- - ~~~~—_-- • ~~~- -- --



84. Kartazayev , V.A., Yu.A. Piotrovskiy, and Yu.A. Tolmachew (12). Pro-

cesses for  e x ci t i n g  the Hg (II) 
_____

~~an H e—I1g m~~~t~~e. Leningradskiy universitet . Vestnik , no. 22, 1977 ,

42—49. (RZhF, 5/78 , 50481)

8” . Kazaryan , M .A. , T.I. Pekhoshkfna , and A .N. Trofmmo w (1). 
~~~~~

m l
~!ifl

powers a t t a i u t ’ d  b1n ~~t aj, JhIjj de vaj !or lasers KSp F, no. 10, 1977 , 34—36.
(R.~II1’ , 5 / 78 . 51)966)

8(. Ktimov skjv~ 1.1., and P.A. V ok hmln  ~O ) .

Iascr em l s s i on  p,~jsc chin l c t c r i’4 t t t ”~ with 1J~~~~~j r n e t rs. IN : Sb 1 ,

6 15-6:36. (RZhF . 6/78, 6G660)

~~~
- . Prokop ’yev , V .Yc.~ and V . M .  K l i m k t n  ( 7 8 ) .  On t he~~ptima1 excjt~~ jon_

p~~ se r e p e t it I on  ra te  fo r  Lasers  W i t h se f~ lm m t t e d ,netal t r a I~sj t l i~~~
IVUZ F i z  no. 5, 1918 , 1~~2— 153.

88. Rodjn , A.V., and Yu.K. Zenttsov (0). E lec t ron _ent~~gy dis t r j ~~~tj e n  fu n c t i e n

~~~~~~~~~~~~~~~~~~ IN:  Sb 1, 637 —63 8 . (RZhF , 6/78 , 6C18)

89. Yelayev , V .F., A .Ye. Kinilov , Yu.P. Polunin , A.N. Soldatov , and V . A .  
-

•

• Fedorov (0). E~2 ental  Invest igat ion of ~~~ ise discharge m a

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IN:  Sb 1, 639-

640. (RZhF, 6/78 , 6G66l)

90. Zhukov , V .V . ,  Ye.L.  Latush , and M .F.  Scm (343) .  Pulsed j~~~~~~ at j01~
and a tomic  transitions in lead. IN: Tn 3. 32— 14. (RZhF, 5/78, 51)965)

• 14



h . Casdynamic

91. D’yakov. A.S., A .I. Didyukov , B.K. Tkachenko, and Ye.M. Cherkaaov (118).

Gain from injection of C0~~g~s into a supersonic flow containing CO.

NE, no. 5, 1978 , 1166—1168.

92. Clotov , Ye.P., V.A. Danilychev , A.Ye. Kruglyy , V .V . Pustovalov , and A.M .

Soroka (1). Effect of gasdynamic motion of an active medium in a pulsed

pump inj~~~urrent on the refraction of pulsed electroionization laser ra—

d i at i on .  KSpF , no. 1, 1978 , 43—49. (RZhF , 6/78. 601449)

91 . St o t sk iy ,  t . 1 . ,  R.S. lvanov, N.M. Korolev , and N. M .  Malikov ( 7 4 ) .  On

the in te r actio n rate between cesium and CO~ in the~g~~ mixture of a fast

fl ow—through laser. TVT , no. 3, 1978 , 661— 662.

94. Vedeneyev , A .A. , A .Yu. Volkov, A.I. Denim , A.N . Logunov , Ye.M. Kudnyavtsev ,

and N.N. Sobolev (0). Casdynamic laser with thermal pumping at the tran—

gist ions between the CO deformation and symmetric modes. ZhTF P, no.

11, 1978, 681.

95. Volkov , A. ’Yu. ,  A . I .  Denim , and A.V. Krauklis (1). Comparison of CO~ and

N O  gasdynamic lasers in terms of the radiation energy in a mixed circuit.

Fizicheskiy institut AN SSSR, Preprint no. 189, 1977 , 15 p . (RZhF ,

6/78 , 601441)

96. Yevtyukhin , N.y., A.!’. Cenich , A .A . Yudanov , and G.B. Manelis (67).

Gain of single—component active media in CO
2 
gasdynamic lasers using com-

bustion products. NE, no. 5, 1978, 1013—1018.

15

- — — ---- --—-- .-— •-— —_ -- - • •  —-— - ••----• — — ------ -‘-- - -- —C 
~~~~~~~~



_-- --~- —--~~~~--,-~~ -- ~~‘ ‘ - r-. -,’.,,,~~-r- - 
~~~~~~~ 

_ 
‘ 

- —

1.

97. Zhinzhikov , G.M., G.A. Luk ’yanov , V.V . Nazarov , and N.O. Paviova (113).

!~~~ j a~~ion inversion of h e l i u m _levels  in a sup_erson ic plasma expansion.

ZhTF. no. 5, 1978, 949—955.

3. Exc liner

98. Relous ova , I . M . .  Vu . ! .  Dy inshits , A .G. Kavetskiv , V.~~. Korobitsyn , and

V . G .  N ever ov (0) . l n v e M t  Igat i~~n ot’ emission from compressed xenon_ sub-

J cc l  cd t ’ a  .ist c I c c t r o n  b eam. OIS , v. 44 , no. 5 , 1978 , 952—9 56 .

~~~~ Bv .-hkov , V u . ! . ,  M.N. Kosttn . V.F. Tarasenko , and A .I. Fedorov (7$’).

E1ectric—disc harg~ exclnit . r laser. RE , no. ‘
~~. 1978 , 1164—11 66 . 

-

100. Bvchkov , Yu.I., V .F. Losev , ~.A. Mesvats , and V .F. Tarasenko (0).

!-—b eam—j ’umj’e d X e ’Cl l aser .  ZhTF P no. 2 3 , 1977 , 12 33—1216 . (RZhF ,

6/78, 6D14S5’)

101. Yeletskiv , A .~’. ~13). Ex cimer  lasers. UFN . v• 125 , no. 2 , 1978, 279—

31 4.

4. Theory

102. Bonisevich , N A . . A .Va. Gorelenko , 1.1. Kalosba , V . A .  Poveday Tlo , and

V.A . Toikachev (0). ~~~~~~~~‘t i v t ’ ma t e r i als  for  lasers using_t~~~~~~~~ so t

co pjex e~g~n ic compounds. ZhPS, v. 28, no. 5. 197$, 906—908 .

103 . Igoshin, V .1., and A.N. Orayevksiy (1). i~~3roEen halide lasers with vi-

bration energy transfer from metastable diatomic molecules . RE. no. S .

1978 , 1048—1056.

104. Mikheyev , L.D. (0). Gas lasers w i t h  wideban d op t1¼ - 1 _ p ~~~L j~urvev).

NE, no. 6, 1978. 1189—1220.

16

It ~~~~. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _



_ _  
- —.~

‘

105. Pashkin , S.V., and P.1. Peretyat ’ko (0). The effect of gas flow tem-

perature on a high—voltage diffuse discharge. NE , no. 5, 1978 . 1159-1160.

106. Poehlen , 11., F. Echtermeyer , and 0. Heise (NS). Optical transmitter or

• amplifier with a stimulated medium consisting of CO , N , He, and H , and
2

a method for maintaining a high output power. Patent GDR, no. 125460,

issued 20 April 1977. (RZhRadiot , 6/78 , 6Ye3l) 
F

107. Ross, V., and K. Seliger (NS). Pulsed gas laser. Patent GDR , no. 125046 ,

issued 30 March 1977. (RZhRadiot , 5/78, 5Ye64)

1013. Voyt ov ich , A.!’., V.G. Dubovets , and A .P. Shkadarevich (0). Influence of

interference of atomic states on the polarization characteristics of

mutlifrequency gas laser radiation. OIS, v. 44, no. 5, 1978, 981—987.

D. CHEMICAL LASERS

1. Photodissociative

109. Cordon, Ye.B., A .K.  Kurnosov , and S.A.  Sotnichenko (67) .  Stimulated

emission of IR radiation during BrCn photolysis by radiation at X > 180

mm. RE , no. 5 , 1978 . 1144—1147.

110. Pravil ov, A.M., A.S. Kozlov , and P.1. Vilesov (441). Study of the spec-

tral dependence of absolute quantum yields of the I(
2
P
1,2) 

and I(2P
31~j

formation during photolysis of C F I ,  CF CFICF and ~~~~~~~~~~~~~~~~~

first absorption band. NE, no. 5, 1978, 1161—1164.

17

—rn--— 
—---~~ -— —- — - -  ---—--- ~~



— — 
----— - - 

- — 

~

- — - -- —

~~

-- — - --- - .- ——

E .  COMPONENTS

1. Resonators

a. Design and Performance

111. Ebert, V. (NS). Discharge tube for noble gas ion lasers. Patent GDR ,

no. 124942, issued 23 March 1977. (RZhRadlot , 5/78 , 5Ye262)

112. Epishin , V . A .  (34) . ~pt�n resonators with apertures in the reflectors.

RE , no. 6, 197 8, 1263— 1271.

113. Cembarzhevskiy. G.V . (133). Designing an unstable resonator for a flow—

th r ou gh  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ IN: Tr 4, 123—127. ‘ -

(RZh F . 6/78, 6D 1379)

11- . Kushnir. V .R.. and A .A. Shokin (0). Freguenc~ mode degeneracy in a c—w

solid state laser with e—sptwrlc al resonator. NE, no. 6, 1978, 
1

1244—1247.

115. Kushnir , V . R .  (0) .  Caustic stability in plane—spherical resonators

with an internal lens. RE , no. 6, 1978, 1248—1256 .

116. Poize , S. (NS). Single-mode laser resonator. Patent GDR. no. 124695.

issued 9 March 1977. (RZhRadiot , 5/78, 5Yel56)

b. Mode Kinetics

117 . Vinokurov, G.N., and V .1. Zhulin (0). Allowing for the effect of the

longitudinal mode selector on the losses and transverse field structure

in an optical resonator. OIS, v. 44, no. 5, 1978 , 988-993.

18 



•~~~~~‘~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2. Pump Sources

118. Azizov , E.A., R.P. Vasil ’yev , and V .G. Nikolayevskiy (0). Et~gineering

problems in developing multi—f lashlamp systems for pumping high-power

solid—state lasers for laser fusion. IN: Sb 4 , 145—152. (R2hF , 6/78 ,

6G390)

119 . Besedovskiv , R . Z . ,  K.A. Rondra t ’vev , M.A. Sungurovskiy, and V.1.

Shchup ak (0). Semiconductor ignition pulse shape of laser flashlamp s.

PIE, no. 3, 1978 , 138—139.

120 . Byalko, N.G., G.A. Matyushin , L.S. Mel ’nikov . and V.M. Podgayetskiy (0).

Destruction of flashlamps in a fluid. ZhPS, v. 28, no. 5, 1978, 791—795.

121. Ignat ’vcv , L.P., Yu.A. Kolesnikov , and G.V . Smirnov (0). Optimizing a

system for pumping a high—power single—pulse solid—state laser. IN:

Sb 4 , 137—144. (RZhF , 6/78. 6G405)

122. Korochkin . L.S., and S.A. Mikhnov (0). Change in the parameters of

IFS—1200 pulse lamps in different discharge regimes. ZhPS, v. 28, no.

6, 1978, 1098—1099.

123. Sungurovskiy, M.A ., and R.Z. Besedovskiy (O). Synchronization of p umping

lamp ignition in a Q—switched laser. PTE, no. 3, 1978, 200—201 .

124. Valyavko, V.V., B.V. Krylov, and A.A. Mozgo (3). Pulse gas discharge

lamp supply unit. Otkr izobr , no. 19, 1978, 546249.

125. Valyavko, V.V ., A.A . Mozgo, and B.V. Krylov (3). Supply unit for laser

pulsed flashlamps. Otkr izobr, no. 21, 1978, 531472.

19



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

126. Valyavko, V.V., B.V. Krylov, and A.A. Mozgo (3). Flashlamp supply

unit. Otkr izobr, no. 23, 1978, 484813.

127. Valyavko, V.V., B.V. Krylov, and A.A . Mozgo (3). Smooth pumping energy

regulation method in laser supply systems. Otkr lzobr, no. 23, 1978,

538627.

128. Valyavko , V . V . ,  B.V.  Krylov , and A.A .  Mozgo (3) . Laser control and

supply unit. Otkr izobr, no. 24, 1978, 318113.

129. Zhinkrup , A.I., and S.A. Boldyrev (0). Band flashlamp. Author ’s cer-

tificate USSR , no. 561232, issued 23 September 1977. (RZhRadiot , 5/78,

5Ye253)

3. Deflectors

130. Ovvyan, P.P. (135). Device for spatial deflection of an optical beam.

Author ’s certificate USSR, no. 561927, issued 22 July 1977. (RzhRadiot ,

5/78, 5Yel5l)

4. Diffract ion Gratings

131. Bessonov, A.F., A.I. Gudzenko, V.F. Terichev, and N.I. Chernyshev (7).

Chalcogenide glass and barium fluoride radiation grating in a planar

waveguide of the middle IR band. OMP , no. 5, 1978, 74—75.

132. Mustafin, K.S., and V.A. Seleznev (0). Aberrational characteristics of

holographic diffraction gratings. IN: Sb 5, 39—56. (RZhF , 6/78, 6D1757)

5. Filters

133. Korkhov, Ye.L. (87). Some characteristics of selecting laser radiation by

interference light filters during temperature change of the surrounding me—

dium . IN: Tr 2, 42—45. (RZhF, 6/78, 6Dl62l)

20

_ _ _ _ _  - ~~~~---~~ - - - • ~~~~~~~~~~ -----— - - -  -— ~~~~~~~~~~ - - ~~~~~~~-~~~~~~
--—~~~~~~



- ——- --

~~~

--- —- --

134. Sidorenko, A.V., and A .V. Kopulov (87). Study of local tr.nsmissivi~~

of interference l~ght filters. IN: Tr 2, 79—81. (RZhF , 6/78, 601722)

6. Mirrors

135. Apollonov , V.V ., A.1. Barchukov , V.1. Borodin , P.1. Bystrov , V.F. Goncharov ,

L.M. Ostrovskaya, A.14. Prokhorov , V.N . Rodin , Ye.V. Troshin , V.Yu. Khomlch ,

M.I. Tayp in , Yu.F. Shevak in , and Ya .Sh. Shur (1). Possibility of usin~

aI~ open- re structure in des
~g~II!g cooled laser mirrors. RE, no. 5,

1978, 11 69—1171.

136 . Orb ’- , V .K., Ya.Z. Virnik , S.!’. Vorotiljn , V .B. Cerasimov , Yu.A. Kalinin ,

and A .Y.i. Sagalovich (0). 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

oj~ pticai inhomogeneities. RE , no. 6, 1978, 1389—1391 .

7. Detectors

137. Andriyesh , A .M., Yu.A. Bykovskiy, V.L. Smirnov , M.R. Cherniy , and A.V .

Shmal’ko (16 , 44). Photodetector elements and relief—type diffraction

gratings in As~~ thin films for integrated optics. NE, no. 5, 1978.

1090—1094.

138. Beregulin , Ye.V., P.M. Valov, S.M. Ryvkin, D.V. Tarkhin . and 1.0.

Yaroshetskiy (4). ~~J~erguick—response uncooled ~~~ todetector based on

intrazonal p—photoconductivity . KE , no. 6, 1978, 1386—1389.

139. Dolgopolov , S.C., V.M. Klement ’yev , V.1. Kovalevskiy , Yu.A. Matyugin .

and LA. Timehenko (0). Optimization of the operation of a silicon point

diode as submillimeter band detector and mixer. R1E , no. 5, 1978, 1106—1108.

L 21 

- —~~



- - -
~
--

~~~~~~~~~~ 
- - - - -- ----- -—-— 

~~~
—- •—

140. Ivannikova, G.Ye., F.F. Igoshin , A.P. Kir ’yanov , and M.A. Tulaykova (118).

Measuring the threshold of sensitivity of n—InSb submillimeter radiation

detectors. IN: Tr 5, 27—32. (RZhF, 5/78, 5Dll76)

141. Mirzabekyan, E.G., Yu.A. Abramyan , Z.N. Adamyan , V.M. Arutyunyan , and R.G.

Simonyan (0). Highly sensitive infrared radiometer. DAN Ann , no. 5,

1977, 285—290. (RZhF , 5/78, 5D1168)

142 . Vodop ’yanov, L.K., L.V. Colubev , B.D. Kopylovskiy, and V.G. Plotnichenko

(118). U~ ilicon photodiode with an operational amplifier to record

weak opt ical_ signals. IN: Tr 5, 156—160. (RZhF. 5/78 , 5D 1177)

8. Modulators

143. Adr ianova, 1.1., V.R. Zaslavskaya , N.F. Stepanenko , and G.C. Chizhikov

(7). Phase electrooptical modulator of unpolarized radiation. OMP , no.

6, 1978 , 24—26.

144. Alexandrescu , R., D.C. Dumjtras , D.C. Dutu , N. Comaniciu , and V. Draga—

nescu (NS). CO laser absorption measurements and Stark modulation using

• C~~~Cl gas. Revue roumaine de physique , no. 8, 1977 , 793—810. (RZhP ,

6/78, 6D1497)

145. Azovtaev, V.P., O.V. Golosnoy, N.N. ?evtikhiyev , G.R. Levinson, Yu.A .

Snezhko, and V.P. Tychinskiy (161). Feasibility of using laser inter—

ferometry to study the charac teristics of controlled dynamic gelatinous

optical modulators. NE, no. 6., 1978 , 1372—1375.

146. Belousov, B.I., Ye.K. Mineyev , V.Ye. Andryushin , V.N. Kryuchenko , M.V.

Belousova , and V.M. Volkov (161). ~4g~t modulator. Author ’s certificate

USSR , no. 552582, issued 20 May 1977. (RZhRad iot , 6/78 , 6Ye77)

22

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _____________________ — --~~~~~~~



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

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

14/. Bugayev , A .A ., B.P. Zakharehenya , Ye.!. Terukov , and F.A. Chodnovskiy (0).

Use of vanadium oxides for spatial modulators_of ~~~~~ IN :  Sb 6,

94—102. (RZhF , 5/78, 501232)

148. Dun , A.Z ., A .Ye. Tolmacheva , A .1. Krivoruchko , A .B. Panov , A.A . Mostovakiy ,

and G.N. Shcherhakov (0). Electrooptical spatial modulator of 1~.g!it with

c—beam address. IN: Sb 6, 119—124. (RZhRad iot, 5/78, SYel39)

149. Cnatovskty , A.V., A .P. Loglnov , N.M. Medved ’, M.V . Nlkolayev , and M.T.

Shpak (5). InterflLr~ t d  ~~~~~~~~~~~~~~~~~~ 
DAN tIkr ,

no. 5, 1978, 449—452.

150. (;urevich , S.B. (0). Sp~ t!ai modu atorH of 1ig~~. IN: Sb 6, 4—18.

(RZhRadiot , 5/78, 5Ye 138)

151 . Kotlyar , P .Ye . , Ye?.S. Nezhevenko, and V.1. Fel ‘dbush (0). ~~~ce— ttme -

modulator of fl~~~ for in t roduc ing an 1m~~e Into a c erent o~~ icn1~~ yn-

tern. IN: Sb 6 , 113—118. (RZhF , 5/78, 5D 12 06)

152. Shaposhnikov , B.C., and A .I. Yeliseyev (110) . U !tr~ son~c m o d u l a t o r  of

ligh t. ZN: Tr 6, 58—62. (RZhRadlot , 6/78, 6Ye75)

153. Smirnov , L .A ., and S.C. Shul’man (0). Sam.irium monosulfide : a new

ma ter ial f or ~ fa1 rnodulntion of light. IN: Sb 6, 102—106. (R7.hF,

5/78, 5D1215)

154. Volkov , V.V., (‘..A. Yegorova, E.S. Lonskiy, Ye.V. Potapov , and A .V. Rakov

(0). Light propagation in a lithium niobate c!y~
tnt n liM 1g directions close

to the optical axes. Kriatal , no. 3, 1978 , 465—470.

21 

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



F. NONLINEAR OPTICS

1. Frequency Conversion

155. Arkhipin , V.G., A.K. Popov, and V.P. Timofeyev (210). Frequency conver-

sion of IR radiation to the visible and UV ranges in gaseous nonlinear

med ia, based on resonance four—photon parametric processes. Institut

fiziki SOAN . Preprint , no. 66—F, 1977, 21 p. (RZhF, 5/78, 5D907)

156. Dencheva , M.G., and P.N. Zanadvorov (0). Second harmonic generation in

an external optical resonator. OiS, v. 44, no. 5, 1978 , 994—997.

157. Genkin , G.M., and V.V . Zil’berberg (426). Frequency tripling and self—

action of a strong electromagnetic wave in semiconductors with zero for—

bidden band. FTP, no. 5, 1978 , 841—844.

158. Grin ’, Yu.G., Yu.N. Karamzin , and A.P. Sukhorukov (71). Efficiency of

frequency doubling of high—power optical radiation. Institut prikladnoy

matematiki AN SSSR. Preprint , no. 100, 1977, 30 p. (RZhF , 5/78 , 50900)

159. Makarenko, B.I., A.S. Sultanov , M.A. Ivanov, V.P. Breslavets , and V.V .

Shmidt (0). Selecting the optimal values of phase automatic frequency

control in frequency standards with a laser. IN: Sb 7, 57—62. (RZh

Radiot , 5/78 , 5Ye284)

160. Rubenchik, A.M. (0). Absorption of powerful laser light and harmonic

generation. IN: Sb 1, 887—888. (RZhRad iot , 5/78, 5Ye125)

161. Slabko, V.V., A.K. Popov, and V.F. Lukinykh (0). Third and fifth harmonic

generation in a tunable Nd laser in cesium vapor under quasiresonance con-

ditions. ZhTF P, no. 23, 1977, 1263—1267. (RZhF, 6/78, 601348)

24 

-- ~~~~~ -- - __ _ _ _ _•_ ~~~~~~.-—— - -a-- — -- --- --- -—- ---- —---~~~~~ - -



—~~~. -~~
-—---

162. Slabko, V.V., A.K. Popov, and V.F. Lukinykh (210). Generation of coherent

radiation at 89.6 mm by tripling the fourth harmonic of a neodymium glass

laser under conditions of two—photon resonance and phase matching in mer-

cury vapor. Institut fiziki SOAN . Preprint , no. 63f , 1977, 20 p.

(RZhF, 6/78, 6D1352)

163. Yesayan , S.Kh., V.V. Lemanov , and B.V. Sukharev (0). 9ptical harmonic

~~~~~ratj on  in planar  l i t h i um  niobate  lightguides . ZhTF P, no. 12, 1978 ,
747.

164. Zakharov , N.A., S.Yu. Stefanovich , V.S. Krikorov , and Ye.F. Kustov (0).

Obtaining crystals and investigating second harmonic generat ion in corn —

p~ unds of the co~~ !t i2n A~~~ O .  ZhTF P , no. 11. 1978 , 636—639 .

2. Parametric  Processes

165. Mista , L., and J. Perina (NS). Anticorrelation effect in parametric am-

plification processes. Acta physica polonica , v. A52, no. 3, 1977, 425—

430. (RZhF , 6/78, 6D1287)

3. Stimulated Scattering

a. Raman

166. Bel ’dyug in, I.M., Ye.M. Zemskov , and V .1. Chernen ’kiy (0). The theory of

amplif ication of the fi r s t  Stokes component in a nonmonochromat ic pumping

field under stimulated Raman scattering. RE, no. 6, 1978, 1349—1359 .

167. Djanov, Ye.M., S.K. Isayev . L.S. Korniyenko, N.y. Kravtsov, and V.V.

Firsov (1,2 ) .  Raman laser w it h  a lightgu lde  resonator. RE, no. 6, 1978,

1305—1309.

25

L _______ --—---



—

168. Grebenyuk , V.N., V.M. Izgorodin , S.8. Kormer, and K.B. Yushko (0).

Infrared Raman laser with an unstable resonator. RE, no. 6, 1978 ,

1365—1368.

169. Korolev , F.A., V.A. Mikhaylov , and V.1. Odintsov (0). Investigation of

the infrared stimulated Raman scattering in rubidium vapors for varying

widths of the pumping spectrum. OiS, v. 44, no. 5, 1978, 907—912.

IR). Pavlov , L.Y. (NS). Anti—Stokes radiation in a field of Gaussian noise

p~~~j~ j ’. Bulgarska akademiya ma naukite. Dokiady, no. 10, 1977, 1399—

1401 . (RZhF , 5/78 , 5D888)

17 1.  Rezayev , N . I . ,  and M.B. Tabibi (0). investigation of the degree of de—

p~~iar i z a t i o n  ot stimulated Ratnan sc.~tterinp lines in solutions. OiS ,

v. 44, no. 6, 1978 , 1204—1206.

172. Sidorovich , V.G. (0). Reproduction of the pumping spectrum under stimu-

lated Raman sca t te r ing.  RE , no. 6 , 1978 , 1370—1372.

b. Miscellaneous Scat te r in~g

173. Baranov, N.B., B.Ya. Zel’dovich , and V.V. Shkunov (1). Wavefront rota—

tion during stimulated light  scat ter ing in a focused, spatially inhomo—

geneous pumping beam. RE , no. 5, 1978, 973—985.

174. Morozov, S.F., L.V. Piskunova , M.M. Sushchik, and (‘..I. Freydman (426).

Shaping and amplification of quasi—soliton pulses during oncoming stimu—

lated scatterings. RE, no. 5, 1978, 1005—1012.

26 

--- - -~~~~~ - _ _



175. Pasmanik , G.A. (0). Reconstruction of the wave front of complex sig~
male In forced back—scatter.~~~~ ZhTF P. no. 9, 1978, 504—507.

176. Ze]’dovjch , B.Ya., and V.V. Shkunov (1). !eversal of a wave front in

stimulated scattering in a spatially inhomogeneous state of pumpinj~-

larization. Fizicheskiy institut AN SSSR. Preprint , no. 1, 1978, 24 p.

(RZhF, 6/78, 6Dl327)

4. Self-focusing

177. Korobkin, V.V ., and S.L. Motylev (1). Ona possible self—focusing

mechanism in a plasma. ZhETF P, v. 27, no. 10, 1978 , 557—561.

178. Yerokhin , A.I., N.y. Morachevskiy, and F.S. Fayzullov (1). Thermal

self—focusing of a laser beam having space and tine inhomogen~4ç.~~
RE. no. 5, 1978, 1119—1123.

5. Acoustic Interaction

179. Benedichuk , I.V., Yu.L. Oboznenko , Ye.1. Sm irnov , and L. Ye. Chirkov
• (144,51). ~pt ical device to reproduce TV signals based on an acousto—

optical deflector . TKiT, no. 6, 1978, 3—10.

180. Bozhkov, A.I ., and L.L. Gyrdev (1). Statistical characteristics of a

“floating” opto—acoustical antenna. ICE, no. 5, 1978, 1019—1027.

181. Grishmanovskiy, A.N., V.V. Lemanov, and M. Sattikulov (0). Acoustoopti—

cal interaction in lead molybdate and paratellurate crystals under a

high intensity light. ZhTF P, no. 12, 1978, 706—709 .

27

- ~~-___



1142. Gudaylts , v .v. , A.S. Yuozopavichyus, A.S. Piskarakas, and 1.Yu.Yu.
Slavenas (49). Opticoacoustic effect in solutions ~~~~~~~~~~~~~~~~~~~

Litovskiy fizicheskiy sbornik , no. ~ , 1978, lqS— 1398 .

183. Kasoyev, S.C. (21). Influence of a harmon i ’ha~~~ In the modulation

frequency of the laser beam intensitL on the acoustic field g~ nerated

in a fluid. Akusticheskiy zhurnal , no. 3, 1978 , 427—429 .

lh- 4 . Mandel’ , A.Ye ., and S.M. Shandarov (0). Recording o faphase aL-rayjor

acoustooptical interaction m a  l it h i u m  nlobate r~~ ta1. ZhTF P. no. 12 ,

1978 , 737—739 .

1145. Markovich , I.E., I.V. Nemchinov , A .I. Petrukhin , Yu.Ye. Pleshanov , V .A.

Rybakov, and V.A. Sulyayev (0). Low—threshold supersonic radia t ion waves

tn xenon and the i r  overl~~ pit~~~~~ a laser beam sec t ion .  ZhTF P, no. 9,

1Q 7 8, 529—532 .

lSb . Voytenko, I.C., and V.P. Red’ko (0). L~&ht diffraction b opposed acous-

tic surface waves in ~~~~~~~~~~~~~~~~~~ ZhTF P , no. 12 , 1978, 703—705.

6. Birefringence

187. B onch— Bruy evich , A.M., T.K. Razumova , and 1.0. Starobogatov (0). Induced

birefrit~genee of a dye solut ion becaust? of bleaching dichroism. OIS,

v. 44 , no. 5, 1978 , 957-961.

188. Dub, I.S. (0). Effect of various factors on birefr~~~~pce in angular ana—

lyzers. iN: Sb 8, 63— 70. (RZhF, 6/78 , 601842) - •

28

~

—- - — 



7. General Theory

189 . Arutyunyan, V.M., and S.C. Oganesyan (0). St im t.d muttt j~~oton in-

teract ion of charged p ar t  Id es with intense laser radiation in tnhorn~-

geneous media. IN: Sb 9, 473-479. (RZhF , 6/78, 61)1491)

190. Badziak, J., and Z. Jankiewics (NS). Nonlinear amplification o stroni

I ~~j jses in m u t t  1con!p~~~t~
t media.  Acta physica polonica, v .

no. 1 , 1978, Q 9—113 . ~RZhRad 1ot , c~/7 8 , bYe2)

191 . Clu shko , B .A .  and V. 0 .  Ch~ l ~-kvan (0) . Noul ineai- F~Ir~%dav e’ t t  i~ct  in

resonance media. RE , no. 5. 19/8, 11 07—1112.

L~~2. II’ tnov, M . P .  ( 3 4  3) .  S t a t  ion~t r v  ~ u l sc~ m a  f ou r - l ev e l  o~~t ic~i l  amp l t t  te~

iN: Tr 3, 35—38. ( R ZhF , S17 8 , 1) 863)

~~~ Karamzin, Yu.N,, A.P. Sukhorukov . and 1.5. Fiitpchuk (71). SoItton re1ime

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~’ns ot j -.u l ses du r ing ~j~j~ers ion o

g~~~~~~e1t~~tt1t~s. Inst itut prikladnov mat ematiki , AN SSSR . Pr~’pt- int . no.

101, 1977, 33 p. (RZhF , 6/7 8 . 61)1195)

19 4 .  P etn ikova , V . M .  (2 )  . Visuattz m g  IR in~igcs in st rati fied media. RE . no.

6, 1978, 1361— 1164 .

195. Piekara, A.N ., and B. Ratajska (NS) . ~~~~~~~~~ interaction ~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A c t a  physica polonica. v.

*53, no. 1, 1Q78 , 115—121. (R2hRadiot , 6/78, bYeI14fl

196. Kozanov , N . N .  (0) . Reflect ion of w~y~e by n n l i u t ’a media. ZhTE p.

no. 2 , 1978, 74—78.  (RZhF , 6/78 , 61) 1294)

19

_ _ _ _ _ _ _ _



~~~—-~~~- - - - ----~~ -- - -------- -~~~~ ---

197. Salayev , E.Yu., K.R. Aliakhverdiyev , and T.G. Mamedov (60). Optical

and nonlinear optical  proper t ies  of lamina r compounds. LAN Ax , no. 4 ,

1978, 49—59.

198. Voropay , Ye.S., A.M, Sarzhevskiy, A.N . Sevchenko, and P.A. Torpachev

(87).  !~p~ rimental  methods ~or s tudying two—photon absorption. Deposit

at VINITI, no. 316—78, 26 p. (~ ZhF , 5/78 , 50872) — 

- -

C. SPECTROSCOPY OF LASER MATERIALS

19~4 . Mazurak , Z., K. Bukit~tvnskj, and B. Jezowska—Trzehiatowska (NS). ~p~~—

troscopic pr~ rties ot ii qutd taser mater1~~1s: Nd 2O3
—ZrCl —POC1~~

RAPS Ser sci chin , no. 11 . 1 97 6 ( 19 7 7 ) ,  909— 914. (RZhF, 6/7 8 , 601400)

200. Satarvan , F.?. (59). Ana1vsis of the p~ononiess 1ine width in the

4 4 3+I , , ,  F luminescence  hand of a lA G—Nd c ry s t a l .  FTT . no. 5 ,
—~~‘-  --—~~3/~— ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1978 , 1363—1565.

H. ULTRASHORT PULSE GENERATION

101 . Kovalev , A .A ., L.V. Levashkevich , and S.N. Zhdanovich (0). Ccner.it ion ol

p icosecond pulses in a ruby laser wit- h passive inclusion ot an e ’Ie.~- t  rooj~-

tical shutter. ZhTF P. no. 11, 1978, 643—645.

202. Kuch’yanov. A.S.. V.1). Ugozhayev , and K.G. Fol in (0). Method tot in—

creasing the reproducibility and red~ n~~t h l y_r~tS~~ of ultrashort

li&ht pulses. ZhTF P, no. 23, 1977 , 1259—2163. (RZhF , 6/78, 6I’~I..’~t”3

— 
203. Lariontsev, Ye.G., and V.N. Serkin (0). ~p~ i~~i1_condit ions b r  the j’,o

cess of ultrashort light pulse &enerat ion. ZhTF P , no. 11 . 1978 . 6S 0-651 .

30 

—— -
~~~—•-~~~~~

- - -
~~~~~~
--

~~~~~~~~~~~~~— -— - - - ~~~~~—~~~~~~ - - --~~~~~~~~~~~ -~~~- -



204. Mory , S., and R. Koenig (NS). Generation of 4ye laser subnanosecond

single pulses by build—up of oscillations in dye lasers. Experimentalle

Technik der Physik, no. 6, 1977, 581—591. (RZhF, 6/78, 6D1501)

J. THEORETICAL ASPECTS OF ADVANCED LASERS

205. Bushuyev, V.A., A.V. Kolpakov, R.N. Kuz’min, E.M. Saprykin, and D.A.

Shalabayev (2). Use of Coulomb excitation to obtain powerful, including

- 
- laser, gamma—radiation sources. VMU , no. 3, 1978, 101—103.

206. Kovalev, G.V. (0). Gamma—laser and charged particle radiation during_

channeling. ZhTF P. no. 10, 1978, 592—595.

K. GENERAL LASER THEORY

207. Akanayev, B.A. (0). Commutative relationships between the density and

amplitude matrices of an electromagnetic field. IAN Kaz , no. 4, 1978,

65—68.

208. Berman, G.P., and G.M. Zaslavskiy (210). Stochastic instability of a

nonlinear quantum oscillator. DAN SSSR, v. 240, no. 5, 1978, 1082—1085.

209. Biberman, L,M.~, A.I. Gleyzer, and G.A. Kobzev (74). Limit characteristics

of superluminescence. DAN SSSR, v. 240, no. 1, 1978, 62~65.

210. Gayner, A.V ., K.P. Komarov, and K.G. Folin (10). Theory of lasing dy—

nainics in solid—state lasers. Instltuç fiziki poluprovodnikov SOAN .

Preprint, no. 8, 1976(1977), 37 p. (RZhF, 5/78, 5D924)

211. Gaysenok, V.A., 1.1. Zholnerevich, and A.M. Sarzhevskiy (0). Role of

diffusion molecule rotation in absorption from excited states. ZhPS,

v. 28, no. 5, 1978, 827—831.



~ --~ -~ ---~

112. Kozlov , H.P., V.A. Malashchenko , and Yu.S. Protasov (0). Possibility of

~duc i~1 highly—efficient radiat ion sources operating with a pulse re—

p~ t it-ion rate based on the discharge by hypersonic plasma Jets. ZhPS,

v. 28, no. 5, 1978, 787—790.

211 . Kraynov , V.P. (16). ~~o-photon resonance scattering m a  strong field.

ZhETF, v. 74, no. 5, 1978 , 1616—1620 .

2 1 - . . Prokhorov , A .M.. A.A .  Sp ik hal ’sk iy ,  and V . A .  Sychugov ( 1) .  Hybrid  modes

in radiatin
~~~~~~~t~!re!~of distributed _negative feedback .  RE , no . 5 ,

197 8. 1057—1064.

21 - s . Richter , C. (NS). ~~~~~tun_ t h e or e t i c a l  problems of laser physics. Akademie

der Wissenschaf ten , DDR. Mathematjk , Naturwtssenschaft , Technik. Abhandlungen ,

no. 7 , 1977 , 2 4 5 — 2 6 7 .  (RZh F , 5/78 . 5D9l5)

116. Romanov , C.N. (0). Discontinuity in the r e f l e c t i o n  c o e f f i c i e n t  of a p lane

electromagnetic wave during “total internal reflection” from the_ population

inversion domain. UFZ h , no. 5, 1978 . 818—826.

217 .  Veklenko, R.A ., and A.K. Lebedev (19). On phase relationships in quantum

~p~ ics and brehmstrahlung structure. IVUZ Fix , no. 6, 1978, 22—28.

218. Vetchinkin , S.t., V.L. Bakhrakh , and I.M. Umanskiv (0). Resonance charge

transfer in a laser radiation field. OiS, v.44, no. 5, 1978, 857—862.

219. Yevdokimov , Yu.V. (0). On the~~~ ssihi1itv of producing a laser using the

vibrational—rotational transitions of a HI) molecule. OiS , v.44, no. 6, 1978,

1190—1192,

31

— ~~~~ ~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _

~~~~~ 

-



- -

II. LASER APPLICATIONS

A. COMMUNICATIONS SYSTEMS

220. Anikin , V.1., L.N. Deryugin , D.A. Letov, A .N. Polovinkin , and V.E.

Sotin (14). Experimental investigation of pass ive planar op tical

elements. Zh TF , no. 5 , 1978 , 1005—1009 .

221 .  Arm , Ye.M., V.1. Balayev , and V.1. Pvitakhin (453). Possibility of

designing a telemetry channel for well—drilling informationa1—measuri~g

s~ stems based ona flb erqp ti c communications line. Deposit at VINITI,

no. 5 11— 77 , 14 February 1978 , 27 p. (RZhRadiot , 5/78 , 5Ye232)

222. Brehxn , P., W . Brunke , and N. Schmechtig (NS). Simple coup1in~ for

optical waveguides. Patent GDR , no. 124332, issued 16 Fegruary 1977.

(RZhRa d iot , 5/78, 5Ye2O8)

223. Indzhiya , F . I .,  E . I .  K r up i t s k i y ,  and V. 1.  Yakovlev (0). Some ways of

using coherent optics and holography in commutation systems for

communication channels. IN: Tr 7, 95—98. (RzhR adiot , 6/78, 6Ye224)

224. Indzhiya , F.I., E.l. Krupitskiy, and V.1. Yakovlev (0). Comparative

analysis of two methods of holographic recording and reconstruction

of pulsed signals, applicable to commutation and matching of ultrafast

communication channels. IN: Tr 7, 99—104. (RZhRadio t, 6/78, 6Ye218)

225. logansen, L.V., and V.V. Malov (451). Theory of resonance tunnel

coupling of optical film waveguides. ZIITF, no. 5, 1978, 997—1—04.

33



226. Izbinskiy , A.M., L.Z. Pososhenko, A.I. Smurygov, V.P. Sosnin, V.A.

Timofeyev, and A.B. Furshchik (0). Digital data transmission channel

over a fiberglass cable in an experimental automation sjrstem.

Avtometriya , no. 3, 1978, 46—49.

227, Kasasent, D. (0). Coherent optical converters. IN: Sb 6, 18—41.

(RZhF , 5/78, 5Dl22S)

228. Maciak, T. (NS). Light waves in thin—film lightguides. Elektronika

[Poland], no. 11, 1977, 428—432. (RZhRad iot, 5/78, 5Yel99)

229. Mironov, Yu.M., and A.S. Semenov (1). Using gradient lightguides for

matching injection lasers to optical fibers.  KE , no. 6 , 1978 ,

1237—1243. -

230. Skorikov , Ye.A. (35). Stabilizing retransmitter. Author ’s certificate

USSR, no. 557452, issued 10 August 1977. (RZhRadiot , 5/78, 5Ye238)

231. Volyar, A.V.,, A.V. Gnatovskiy, A.P. Loginov, N.y. Medved’, and M.T.

Shpak (5). Reducing the light beam divergence at the exit of a fiber

bundle. UFZh, no. 5, 1978, 863—866.

232. Zolotov, Ye.M.,, V.A. Kiselev, V.14. Pelekhatyy, A.M. Prokhorov , V.A.

Chernykh, and Ye.A. Shcherbakov (1). Study of anisotropic optical

diffuse waveguides in LiNbO3. KE, no. 6, 1978, 1379—1381.

~ _____



B. BEAu PROPAGATION

1. In the Atmosphere

233. Agrovskiy , B.S., V.V. Vorob ’yev , M.A. Kallistratova, and V .V,

Shemetov (64). Numerical and experimental simulation of thermal-—
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

self-action of laser beams o n aj~~th with varlin& velocity of medium

motion. RE, no. 6 , 1978 , 1141— 1348.

234 . Aroi’d , Mdl., and T.P . Bernotas (In). The FEN-58 l~~~~~~~ptie1o1neter.

I N :  I r 8, 83—86. (RZhCcoflz , 5/78, 5B86)

2 1 ’ .. Banakh ,  G . F . ,  O .K .  Voytsekhovskaya , and 1.1. Ippolttov (0) .

Attenuation of chemical  HF laser r adia t ion In the 2 . 7  — 3 .  3 Ii range in

~~~~~~mos h ~re. OtS , v. 44. no. 6, 1978, 1192—1194.

lI f.. Cochelashvili , K.S., and V .1. Shi shov ) .  Str~ laser radiat ion

!~~~~si~~ f l u c t u a t i on s  in a turbu 1ent a~mosp here. Distribution func tion.

ZhETF, v. 74, no. 6, 1978, 1974—1978.

237. lvanov , Ye.V., and V.Ya. Korovin (0). Water droplet evaporation in a

continuous CO
2 laser radiation field. Inzhenerno—fizicheskiy zhurnal ,

v. 34, no. 5, 1978 , 807—812.

238. Los’, V.V. , 1.L. Mikheyev~i , and S.V. Sukhoterin (0). Methods for

molecular ~ pectra1 analysis o~~~~2 th the atmosphere. IN: Sb 10,

20—23. (RZhF , 5/78, 5D1044)

35 

-- -a-- 



~ -— ~~~~~~
-- - - -  - -~~~~ - - 

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

______ _________________

239. Lukin, V.P., and 1.P. Lukin (78). Propagation of modulated waves in a

turbulent atmosphere. Part 2. Correlation func tions and I req iency

spectrum of modulating oscillation j~hase fluctua tions. RE, no. 5,

1978, 1124—1129.

240. Wend t, H. (NS). Reception and measuring device for electrooptic DME’s.

Pa ten t GDR , no. 125446, issued 20 April 1977. (RZhRadiot , 6/78,

6Yel56)

241. ZakI,archenko , S .V . ,  S.M. Kolomiyets, and A.M. Skripkin (0). Breakdown

of a disperse medium by laser radiation. ZhTF P, no. 24, 1977 ,

1338—1343. (RZhRadiot , 6/78, 6Ye177)

2. In Liquids

242.  Wrembel , H .Z .  (NS) .  Using lasers to study seawater po l lu t ion .

Acta geophysica polonica, no. 2, 1977, 149—164. (RZhGeofjz , 5/78 , 5V24)

3. Theory

— 243.  Almayev, R.Kh., and P,N. Svirkunov (0). Role of laser radiation

fluctuations in the bleaching of dispersed media. ZhTF P, no. 12,

1978, 719—722.

C. COMPUTER TECHNOLOGY

244. Aksel’rod , A.A ., V.1. Bobrinev, V.6. Voronin, S.V. Smirnov, and I.S.

Stromilov (0). Study on the reliability of information read—out in

the optoelectronic channel of a holographic memory device. RE, no. 5,

1978, 995—999.

36

-w



-

~~~~~

245. Angelova, L.A., A.N. Michkov, and A .F. Tikhonov (0). ~pparatus to

control a large capacity holographic memory. Av tometriya , no. 3,

1978, 101—103.

246. Aristov , V . V . ,  G.A . Bashkina, Yu.P. Boglayev, V.1. Crigor ’yev, and

R.R. Ponomareva (0). Regularization in improvement of convolution-

distorted images by means of optico—d igital filtration. Avtometriya ,

no. 3, 1978, 110—115.

247. Bakunova, 1.1., 1.N. Kompanets, A .S. Levichev, P.N. Semochkin , A.V.

Smolya , A .C. Sobolev , and N.H. Fel’dman (1). Transverse electrooptical

effect in a matrix—addressable transparency based on lanthanum—doped

lead zirconate—titanate ceramics. RE, no. 5, 1978, 1034—1042.

248. Belotitskiy, V.1., A.I. Grachev , and M.P. Petrov (0). ~~gnetically

ordered materials in optical information processing devices.

IN: Sb 6, 80—94. (RZhF , 5/78, 5D1213)

249. Besedin , A.G ., and Yu.I. Khabarov (0). Information recording scheme

with one—dimensional holograms using a guiding template and a l iquid—

crystal reference beam modulator. Avtometriya, no. 3, 1978, 66—68.

250. Skal’ski, M., F. Hoff (F. Khoff), 14. Miler , et at. (0). Some results

of studies of discrete units of systems for holographic information

storage. Vsemirnyy elektrotekhnicheskiy kongress, Moskva, 21—25

June 1977. Sektsiya 7, Dokiad 45, Moskva, 1977, 18 p. (KL, 17/78,

15791)

37

- — - - --~~~~~~~~~~ -- -



251. Soskin, S.~~., and S.A. Shoyd in (0). Parameter optimization of a

holographic memory, allowing for aberration. ois , v. 44, no. 6,
1978, 1163—1170.

252. Suynov , S.Kh., V.Kh. Suynov , and L.K. Komitov (Bulgarians).

controlled transparency based on disturbed total internal reflection

of light. RE, no. 6, 1978, 1396—1398.

2~~3. Vaail ’yev , A .A., l.N. Kompanets, S.P. Kotova, and V.N. Morozov (1).

Associative access In ~holo~ raphic memories wi th  con trolled
• transparencies. RE , no. 6 , 1978 , 1298—1 304 .

2 ’4 . Vlasov , V.1 . ,  and D.C. Semak (136) . Recording and erasing by laser

g~ çjn Cu-As—se glasses. UFZh , no. 6 , 1978 , 1020—1021.

D. HOLOGRAPHY

255. Alekseyev-Popov , A.V.  (0) . E f f e c t  of relief-phase modulation on the

~~ffraction efficiency of thin amp l i tude  holograms . IN: Sb 5 , 27—3 3 •
(RZhF , 6/78 , 6DlS8O)

256. Aliyeva, M.Kh., V.B. Konstantjnov , A.B. Mageramov, L.G. Paritskiy,

S.A. Pisarevskaya, and A.F. Rykhlov (4). Photochemjcal recording of

holograms on InSe film surfaces.  ZhN iPF iK , no. 3, 1978 , 226—228.

257. Avrorin , A.V., Yu.K. Volkov, Ye.A. Kopylov , 1.1 , Korshever, 14.1.

Kotlyachkov , and V.V. Kuznetsov (0). Digital reconstruc tion of

g~~p~hic images wfth a limited 1en~ th of the arithmetic re8ister.
Avtometriya , no. 3, 1978, 25—27.

38



258. Babenko, N.K., and A.D. Kolomiyets (0). Determining the optimum

exposures in noncoherent record ing of holograms. IN: Sb 11, 98—100.

(RZhRad iot, 5/78, 5Ye4O1)

259. Bekker, A.M., N.I. Bukhtoyarova, and B.G. Turukhano (0). Method for

compensating the nonuniformity of a reference beam. IN: Sb 12,

107—117. (RZhF , 5/78, 5DlO68)

260. Bekker , A.M. (0). Evaluating the accuracy in the modeling of a process

of recording and reconstruction of holograms. TN: Sb 12, 148—160.

(RZhF , 5/78, 5DlO7O)

261. Brekhovskikh, G.L., and A.I. Sokolovskaya (1). Magnifying the image

of an object, reconstructed by dynamic holograms in nonlinear

scattering media. KSpF, no. 12, 1977, 32—37. (RZhF , 6/78 , 6D1573)

262. Bugayev , A.A ., B.P. Zakharchenya, and F.A. Chudnovskiy (0).

Reversible recording medium, FTIROS [phase transformational_interference

reversible reflector], for optical information imaging. IN: Sb 12,

347—364. (RZhF, 6/78, 6Dl585)

263. Bukhenskiy, M.F., Ye.V. Ivakin, A.S. Rubanov, and G.V. Skrotskiy (0).

Tenth All—Union Seminar on Coherent Optics and Holography. ZhPS,

v. 28, no. 6, 1978, 1115—1116.

264. Bulatov, Yu.P., F.F. Gavrilov, and B.V. Shul ’g ’.i (0) . Conditions for

optimizing the response of silver—halide emulsions during recording of

positive holograms. IN: Sb 12, 341—346. (RZhF , 6/78, 6D1575)

39

~ 

~~— - - - -



265. Ginzburg , V.14. (0). Pattern recognition and visual analysis.

IN: Sb 12, 118—135. (RZhRadiot, 5/78, 5Ye446)

266. Gurevich , S.B., N.I. ll’yashenko, B.T. Kolomiyets, V.M. Lyubin , and

V.A. Fedorov (0). Using chalcogenide glassy semiconductor films in a

dual—wave regime for recording and readout of holograms. IN: Sb 6,

12S—132 . (RzhF, 51—8 , 5DlO78)

267. Cvozdovskiy, V.T., S.I. Peredereyeva, V.M. Kozenkov , P,P. Kisilitsa,

S.S. Gudzera, Yu.L. Spirin , and V.V. Magdinets (174). Hologram

recording on layers of photopolymerizing oligo—urethane acrylates.

Zh N I P F I K , no. 3, 1978 , 230—232.

268. Ivakin , Ye.V., I.P. Petrovich , and A .S. Rubanov (3). !!~iogram

record ing method. Otkr izobr , no. 25, 1978, 397090.

269. Ivakin, Ye.V., L.V. Il’yushenko , I.P. Petrovich , and A .S. Rubanov (3).

Nonstationary hologram recording and reading method. Otkr izobr,

no. 25, 1978, 410687.

270. Ivakin, Ye.V., A .M. Lazaruk, I.P. Petrovich, and A.S. Rubanov (0).

Amplifying dynamic holograms. ZhPS, v. 28, no. 6, 1978, 992—996.

271. Kachanov, Ye.I., and Yu.V. Yurkov (110). Problems of imitating a

reference wave in acoustic holographic systems with  scanning.

IN: Tr 9, 84—88. (RZhRad iot , 5/78 , 5Ye397)

272. Kakichashvili, Sh.D. (39). ç~~plex n—color kinoform. UFZh, no. 6,

1978, 938—944.

L _ _ __ _ _ _  

40

_ _ _ _ _  _ _  _ _ _ _  — --- -- -~~~~~~~~~~ - - - --



2 7 3 .  Kakich~shvilj, Sh.D. (39). Polarized holograms in ref1ectti ijg~u .
ZhTF, no. 6, 1978, 1310—1 311.

974~ Kakichashvili, Sh.D. (0). GeneralIzed theory of holograp~~~

p9larizat ion recording. IN: Sb 12 , i2—~ I. (RZhF , 5/78 , 5D1058)

275. Karnatovskjy , V.Ye., V.1. Nal ivayko, and V.C. Tsukerman (7S).

~~~~~~~~~~~~~~~~~~~~~~~~ Otkr lzobr , no. 21 , 1978, 570281.

276. Karnaukhov , V.N., N.S. Merzlvakov , N.R. Popov~ , and 1.1’. Yaroslavskly

(0). Sy n t h c s i ; 1~~~~a ktnt~fot-m . IN: Sb 12 , 163—174 . (RZhF , 5/78,

51)1069)

2 1 7 .  Karpov , V .Ye. • A.K. Polonin , ~ud V.A. Stnvavcv (0). Ho1&~~~~~~~

app.iratus w i t h  automatic stab ilizat ion of ~~~~~~~~~di I I erence of the

i n t e r t e t - j n~~ beams . Avtometrt~- .i, no. 1 , 1978 , 1O~ — lOS .

278 . K ly u e h n l k o v . A .S., and N.!. Kuri~ o (0). ~~~~~~~~~~~~~~~~~~~~~~~~~~~
mI crowav e  hoIo g~rams in a scheme with a retl !j~~~ s~~~en. ME,

no. S . 197 8, ‘flI-’fl ..

2 7Q . Koiokolov . A. 1. ~I’fl . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ transformed

g~~aa8 . IN :  Tr 10, 1.~— ‘S . (RlhR adlot ,  6 / 7 8 , bYe2 lS )

280. Konstantinov , 0.V. • M.M. Panakhov , and Yu.F . Romanov ~O). ~j~~2r’of

reflective phase ~~~~~~ OIS , v. ~~. , no. S . 1978 , 1016—1024 .

2 81.  Koretshev, S.N., ‘Yu.A. Cherkaaov , and LI.. Ktstovsktv (0). tflffrat’tion

e f f i c i en c y  of photo—th crn iop laa t tc  In rs in the record t~ g o f  d iscre te

holograms. ZhNLPFIK , no. 1, 1918, 21 1—215 .

41



_ _ _  _ - ~~~~ 
-
~~~~~_ - - -— - - -

~~~~~~
-—--—--

~~

282. Krupitskiy ,  E.I. (0). Internal problem of holography. IN: Sb 12,

21—31. (RZhF , 5/78, 501067)

283. Krup itskiy, E.I., and 8.K. Chernov (0). Rigorous analysis of three—

dimensional ho1~graphic lattices with random inclined layers. IN: Sb 12,

84—95. (RZhF , 5/78, 501059)

2$-.. Lashkov , 6.1., and V. 1. Sukhanov (0). Use of dispersion photorefraction

due to ~~ocesses with the participa t ion of triplet states to record 

I

three—d imensiona l phase holograms . OiS , v. 44 , no. 5 , 1978 , 1008—1015.

2$~ . Mikhaylov , V.P. (87). Se~~~~~n the optimum recording, conditions for

a holographic matchln~~!
11ter. IN: Tr 2, 83—85. (RZhF , 6/78, 6D1582)

286. Mustafina , L.T. (0). Method to obtain holographic interferograms.

Otkr izobr, no. 21, 1978, 545170.

287. Nakhodkin, N.C., and N.G. Kuvshinskiy (0). Thermoplastic media for

recording holograms. IN: Sb 6, 53—74.  (RZhF , 5/78, 501079)

288. Nalimov , I.P., and V.D. Petrov (0). Tenth All—Union Seminar on

Coherent Optics and Holography. TRIT, no. 6, 1978, 90—91.

289 . Nemt inov , V .a .  (0). Theoretical g,roup model of an abstract holographic

process. IN: Sb 12, 52—83. (RZhF, 5/78, 501056)

290. Orlova, N.G., A.S. Rubanov, and L.V. Tanin (0). “Holography—78”

exhibition. 2bPS, v. 28, no. 6, 1978, 1117.

42

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



i i -

291. Ovechkis , Y u . N .  (231). Fabrication of holographic screens. TKiT,

no. 5, 1978 , 5—58.

292. Ozols , A .O . , P .A.  Augustov, and K.K. Shvarts (0). Diffraction

e f f i c i e n c y  of t h i n  holograms in the presence of mul t ip le  internal

reflections. 018, v. 44, no. 6, 1978 , 1171—1179.

2 9 1 . Predko . ~~~ (0). InformatIon charac te r i s t i c s  of the objective

fl~~ h o1ogr ap hv) .  IN:  Sb 12 , 313—32 5 .  (RZh F , 5/78 , 50 1072)

29-. Rovinskaya , Yu.I., N.S. (‘.afurova , N.A . Prosalova, V.P. Mtkheyeva, LA.

P lshchul ina , and A .M. Sagdeyeva (0). New photographic films for

holography . IN: Sb 12 , 339—340. (RZhF , 6/ 78 , bD1583)

295. Rukman , 0.1., B.Ye. Lisyanskiy, P.A. Morozov , and S.P. Morozova (0).

Holography in the IR range based on scannin~ im~j~ converters.

IT , no. 5 , 1978 , 29—30 .

296. Semenov , G.B., and R.R. Gerke (0). Beam reversal by~ holograms which

reconstruct an image in r e fl ec ted  l igh t. IN:  Sb 5 , 33—39.

(RZhF , 6/78, 601577)

297 . Shmarev , Ye.K. (0). Ho1ographic j~hotoplastjc adder. Avtometriya,

no. 3, 1978, 63—66.

298. Sidorovich, V.(., and V.V. Shkunov (0). ~p~çtra 1 selectivi ty of three—

djmensiomal holograms. OiS , v. 44, no. 5, 1978, 1001—1007.

299. Sidorovjch, V.0. (0). Theory of the conversion of optical fields 
~
y

three—dimensional phase holograms. IN: Sb 5, 4—12. (RZhF , 6/78 ,

601571)

43

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



_ _ _

300. Skrotskiy, G.V. (0). Properties of a single—mode Gaussian beam of

electromagnetic waves. IN; Sb 12, 7—20. (RZhF , 5/78 , 5Dl057)

301. Soyfer , V.A. (0). Reconstruction algorithms for holographic

experiment data. Avtometriya, no. 3, 1978 , 16—24.

302. Soyfer, V.A. (0). Digital holography: achievements and problems.

1N :  Sb 12, 199-226. (RZhF , 5/78 , 5D1071)

303. Stepanov , S.1., A .A . Kamshilln, and M.P. Petrov (0). Characteristic~

of holographic recording in hirefringent electrooptic crystals.

iN: Sb 12 , 365—377. (RZhF , 5/78 , 5D1077)

304. Sturman , 8.1. (75). Interaction between two light waves in crystals

due to photoelectron diffusion and drift. ZhTF, no. 5, 1978, 1010—1020.

305. Sukhanov, V.1., Yu.V. Ashcheulov, A.Ye . Petnikov, and I .Ya . Mamontov (0) .

Study of the dynamics in the process of recording holograms on LIMbO3

crystals. IN: Sb 5, 13—27. (RZhF , 6/78 , 6D1581)

306. Verevkin, V.A., V.V . Dontsova, and G.A . Lenkova (0). Optical method

~Z .abricating 
one—dimensional kinoforms. Avtometriya, no. 3, 1978,

7i~ 79.

307. Vlasov, N.G., A.N. Gordeyev , Yu.P. Presnyakov , and A .’fe. Shtan’ko (0).

Holography in partially coherent radiation. IN: Sb 12, 96—104.

(RZhF , 5/78 , 501073)

308. Zay taev , V.0., and V.A. Zubov (0). Recording and processing of optical

signals during photoelectric recording. IN: Sb 12, 136—147. (RZhF ,

5/78, 501066)

44



~

309. Zinov ’yev, Yu.S. (0). Problem of reconstructing the parameters of

three—dimensional objects by radioholographic measurements.

IN: Sb 12, 326—336. (RZhRad iot, 5/78, 5Ye388)

310. Zvonareva, T.K., B.T. Kolomiyets, V.11. Lyubin, and V.A. Fedorov (4).

Photostimulated change in the optical properties and recording of

optical information in glassy films of the As—S system. ZhTF, no. 5,

1978, 1021—1025.

E . LASER-INDUCED CHEMICAL REACTIONS

311. Aslanidl, Ye.B., A.B. Bakhtadze, K.V. Baiadze, R.I. Zaynullin, M.N.

Kerner , and Yu.S. Turishchev (450). Separation of boron, nitrogen and

carbon isotopes in a strong infrared laser field. AN GruzSSR.

Soobshcheniye, v. 90, no. 3, 1978 , 573—576.

312. Bazarov, Ye.N., Cdt. Gerasimov, V.L. Debrov, M.A. Kovner, and S.K.

Potapov (326). Orientation of a molecular gas by resonant radiation,

optical rec tif ication , and their use in laser spectroscc~py. - -

KE , no. 5, 1978, 1083—1089.

313. Burtsev, L.P., and M.0. Bulanin (0). Nonlinear absorption of IR

resonance radiation by an SF
6 
solution in liquid krypton.

ZhTF P, no. 11, 1978, 633—635.

45

L _ _ 
_  _ _ _



314. Gershenzon, Yu.M., N.M. Kuznetsov , M.G. Neygauz , 8 . 1.  Rozenfel ’d , and

S.K. Chekin (67). Role of chemical relaxation in the dissociation

kinetics of diatonic molecules under laser excitation at low vibrational

levels. Teoreticheskaya I eksperimental ’naya khimiya , no. 1, 1978 ,

29—35.

1l ~~. Knyazev , I.N., Yu.A. Kudryavtsev , N.P. Kuz ’mina , and V.S . Letokhov (72).

Molecule isomerization in a mu ltiphoton vibrational and subsequent

electron ex c i tat ion by 1a~er r ad ia t ion .  ZhETF . v . 7.~, no. 6 , 1978 ,

20 1 7-202~~,

iI ~~. Krasnoperov . L .N . ,  N . L .  Lavr ik , and Y u .N .  Molin (295) .  Photochemical

reactions of ch lo r ine  i n i t iat e d  by argon laser r a d i a t i o n .  KhVE ,

no. 3, 1978, 262—265.

117. Letokho~ , V .S. (72). Selective action of 1~~ser r ad ia t ion  on ma t t e r .

UFN , v . 125 , no. 1, 1978 , 57—96 .

F. MEASUREMENT OF LASER PARAMETERS

318. Belogol’skiy , V.A. , M.1. Kuznetsov , and M.6. Batov (140).

Noise spectrum of a model—13 laser in the 200—400 kilohertz range.

IN: Tr 11, 52—55 . (RZhMetrolog , 5/78 , 5.32.1604)

319. Blazhenkov, V.V ., S.F. Kozlov, L.P. Kotenko, (.I. Merzon, and A.N.

Chuzo (1). Automated system for study ing the spectra of x—ray quanta,

electrons and fast ions, formed in the focus of a high power laser.

Fizicheskiy institut AN SSSR. Preprint , no. 102 , 1977 , 10 p.

(RZhF , 6/78 , 6D 1732)

46



320. Borodavka, V.P., Yu.A. Klyuyev , and A.K. Tomashchik (0). Stabilizing

the radiation power of a 0.63 14 He—Ne laser. IN: Sb 10, 81—84.

(RZhMetrolog, 5/78 , 5.32.1603)

321. Denchuk , M . I . ,  V.F.  Kaptur , V.P. Kuznetsov, V.V. Pal’skov , and K.P.

Utochkin (0). Fast—response digital meter of laser pulse_en~~gy.

Avtometriya , no. 3, 1978 , 97—99.

322. Didyk , L.A., V.D. Kukush, O.Ye. Marykivskiy , and A.I. Teslenko (0).

Device for measuring power instability of lasers. IN: Sb 13,

126—130. (RZhF , 6/78 , 601523)

323. Gel’man , M.M., Ya.T. Zagorskiy, A .A. Kuznetsov, and A.M. Levi (0).

Multichannel energy meter for laser radiation pulses. IT, no. 5,

1978, 25—26.

324. Gritnblatov, V.M., A.Ya. Bekshayev, and V.V. Kalugin (240).

Modulation method for measuring spatial characteristics of laser

radiation. KE, no. 5, 1978, 1130—1138.

325. Korolev, F.A., N.A. Afonnikov , L.Ye. Grin’, V.V . Lebedeva, and A.L .

Odintsov. Ion laser frequency selection by means of an oblique

Fabry—Perot etalon. OiS, v. 44, no. 6, 1978, 1143—1146.

326. Krest’yaninov , A.S., and V.V. Mityugov (94). Indirect measurement

of light beam energy. [VUZ Radiofiz, no. 5, 1978, 690—697.

327. Mirzayev, As.T., Kh.Kh. KhadzhimukhamedoV, and Ag.T. Mirzayev (0).

Statistical characteristics of radiation in mixtures of chaotic and

modulated coherent fields. DAN Uz, no. 9, 1977 , 28—30. (RZhF, 6/78 ,

6D1152)

47 

- -————-~ - -



-

~~~ I

328. Morozov, P.A ., and 0.1. Rukinan (0). Measurement of the spatial

energet I ~~
uIracter !~t_~~~~~~ 

laser rad Ia t 1~ t~_ _In tli~~ lR ran21.~~

IT , no. 5. [978, 21—fl .

329. Murozov , }‘.A., S.P. Morozova, T.G. PerfU ova , L~.I. Ru~ uan , V.A .

Sholokhov , and C.Sh. Chavuser (0). Controlling the thermal node

d1pamlcs ol la9er~~~LIea
i duInne.II e1emcnts. IT , no. 6, 1978 , 28—29.

I U) • Morozova , S .P .  , P • A. Morozov • B . Ye.  1. [syansk I y , V.A. Shol okhov • 1’. 1’.

Malysheva , and T.G. Per t  I lovo (0) .

~1 1st r iluit Ion of (.01 1 •~ser raci tat ton , iT, no. 5, 1978 , 24—25.

13 1 . Motov [1 ovet s • I . A. , I . K. Scncht’nkov , A .  M .  Nov 1 kuva , and S. I .

Shevchenko (0) . Thcrmoe lee t i-omot lye fo rce  s tat e  of a c t i v e  elements in

solid—stat e lasers . IN: Sb 14, 73—76. (RZhF , 6/78 , 61)1521)

332. ‘rro itskly. Yu.V . (75). 03 uIzatton ~~ son of the cIiar~ cter—

Istic so f oj~t[ca 1 interterontet r1e dtscrimtnnto rs . KE, no. 5, 1978 ,

1101—1106.

333. Vergunov , V.8., M.1. V ol’ nov , and ILA . Tyurikov (1). Electronic

system to stab U ize the d~ ~ J~~ q~~~ ’v _two_ lasers.

PTE , no. 3, 1978 , 197—198.

3.s4. Yegorov , V.M.. Ye.1. Andreychik, and A.B . Sbabunya (0). Correlation

meter of colwrent t ical sources. Otkr t z ohr , no. 24, 1978, 613339.

335. Zlobin , A.V ., and Ya.A. Fofnnov (0) . Measuring radiation wavelen~ th of

a t  aser at abtUzed~~~~ sa turn ted absor tion er .  Ày tomet r iya , 
- 

-

no. 3, 1978 , 100—101.

48 

-—-~ - -- - - ~~~~~~~ -- -~~~~~~~~~ - ~~~~~~ — -~~~~ ~ --



~~~~~ — - - -
~~~~~~~

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

--

0. lASER MEASUREMENT APPLICATIONS

1. Direct Measurement by Laser

336. Adrianova, I.!., V .R . Zaslavskaya , Yu.V. Popov , and 0.0. Chizhikov (7).

Heterodyne method of iflVe8tt
~ atin~~~u r f a~~ oscillations with opt ical

radiation at 1.06 ~i . (IMP , no. 5, 1978 , 3—5.

11 . Akhmanov , S. A. , Yu .11 . Go lv aVL’ V , and S. V • Lan t ra toy (2) . Us!~~ lasers
n moduhu~~~~~~~~~~~~~~~ y KE , no. 6, 1978, 1329—1340.

IS . Aklirncdov • F . Sb .  ( .4  52 )  .

means O t a  la ser . I N :  Tr 12 , 128—131 ,143. (RZhNekh , 6/78 , 681561)

139. Aleksandrov , Yc.8. (0). (
~~mtuni beats ~

md 1as r tros~~~y.

Avtome~ rjy~ , no. 3 , 1978 , 85— 94.

340. Aposto I • I). , P. Iiachmann • and Oh. Magh iar (NS) . The I H— 2 _~~~~~ mj or

hologyaJ~J~1c _Ijflerferomet t-y . Stud i I s i  cerccta i-  I de U zica , no. 8,
1977 , 879—882. (RZhF , 6/78 , 601587)

341. Aristov , V.V . (0). U t ~~jthe j~t j j oi coher L~~~t.tcs~~~~~~~~~
rntcros&-~pv . IN : Sb 12, 299_312 . (RZhF , 5/78 , 5D1093)

342. Uelozerov , A .F ., A .N . Bcrezktn , L.T. Mustafina , and A.1. Razumovskaya

(0). Use of a muifl~~ th ho~~gr~~j~li. interfer~~~~~ r to
low den it a llows. ZhTF 1’, no. 9, 1 978 , 522—525 .

343. Belozerov , A.F ., and A .N. Bett’zkin (0). Using holographic methods in

exper imental aerohalltstics . IN: Sb 5, 56—6Q . (RZhRad iot , 6/78 ,
6Ye220)

49



344. Berdanosov , V.A ., V.1. Gorbunov. and A.K. Stoyanov (0). Eva1uati~g the

parameters of holographic toinosynthesis. IN: Sb 12 , 227—237. (RZhF ,

5,78, 501092)

345. Bikeyev , O.N., and S.M. Shandarov (0). New aspect of 1i~~t diffraction

in n  lithium n~~2j~~te S!~~~t~!j Z1iTF P , no. 19 , 1977 , 1023—1025.

(RZhF , 5/78, 50783)

1-46 .  I31alia~ .1. ( N S ) .  Dua l—wa v e interferoinetrjc method . Stro~ntcky casopis,

no . 6, 1977 , 700—704. (RZhMekh , 6/ 78 , 6 13 1576)

~~~ Borisov , V .F., and 0.0. Ovilko (231). Phasc relations in an opto—

rnechanjcaI 1jne seann f~~~~~~~ em nd r~~ ter q~ua i ity .  TKIT , no. 6,

1978 , 22— 24.

348. Boytsov , V.F . (12). P~~j~~rtics~~~~~~n o J~fical resonators wjth 5

~pnUal1v_ inborn neon Ufy~~~~mediurn. 1%/liZ Radioflz , no. 5,

19 78, 682—689.

349. Bvkovskiv , Yu.A.. 0.1. Zhuravlev , V.1. Belousov . V .M. Cladskoy, V .0.

Dcgtyarcv , and V .N. Nevo.Iin (0). Laser mass-s2~~ tr0mcter method of

etalon-free determination of_the element comp~~j~~I on of solid mat te r .

Zavodskaya lab ora tor iya, no. 6, 1978 , 701—705.

350. Chlodzinski, J., A. Dubik, S. Kaliski, .3. Marczak, W. Niedzielski, and

J. Owsik (NS). Picosecond diagnostics of rapidly changing processes.

BAPS , no. 8, 1977, 683—689. (RZhF , 6/7 8, 601531)

so



-7

351. Davydov , A .Y e . ,  V .S .  Abruko v , S.A.  Abrukov , N. A. Tarasoy, and F.T.

Denisov (0). Investigation of the flame of a coaxial burner by

holographic interferometry methods. FGiV , no. 3, 1978, 78—82.

352. Donnerhacke, K.H., D. Malz, M. Schubert , and C. Wiederhold (NS).

Method and equipment for excitation of radiation spectra. Patent CDR,

no. 191972, issued 13 April 1977. (RZhRadiot , 5/78 , 5Ye320)

353. Dubnjshchev , Yu.N., .i -  T.Ya. Popova (193). ~p~ tial—f~~ q~ency

resonances in non1ineai~ absorbing media. Institut teoreticheskoy i

prikiadnoy mekhaniki SOAN . Preprint , no. 3, 1977 , 18 p. (RZhF ,

6/78 , 6D1548)

354. Gerasimov , 1.V., K.C. Tokhadze , and V.1. Tsybulya (12). ~pparatus to

investigate processes behind a shock front by means of infrared

absorption. PTE, no. 3, 1978 , 184—188.

355. Ginzburg, V.M., L.D. Gudkov, V.M. Stepanov, and V.Ya. Tsarf-in (0).

Holographic apparatus to investigate ultrasonic fields in optically

transparent media. Akusticheskiy zhurnal , no. 3, 1978 , 420—422.

356. Gladtsin, M.M., and S.Ye. Gurov (0). Optoelectronic vibration

converter based on a coordinate photo detector. IT, no. 5, 1978, 43—44.

357. Glazov, G.N., and G.M. Igonin (0). Potential accuracy of coherent

Doppler measurement of a turbulent flow velocity . IVUZ Radioelektr ,

no. 5, 1978 , 9—14.

51 

- - - -
~~



—

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

358. Gomenyuk, A.S., V.P. Zharov, V.Ye. Zubarev , and N.y. Suyetina (24).

Development of methods for laser diagnostics of gas media.

IN: Tr 13, 71—79. (RZhF, 6/78 , 6D154l)

359. Gurari, M.L., I.L. Khodorkov , G.I. Rul~ian, G.S. Potekhin, 1.1.

Lushchikov , and L.M. Suyedova (0). Method and apparatus for diap~rsion

analysis of cryosalts and cryosuspensions of microimpurities in

cryogenic fluids. IT, no. 5, 1978, 83—85.

360. Gusev , K.G., A.A. Kapustin , and A .A . Rassokha (0). Quantitative

evaluation of holo&raphic interferograms by means of sp!~
ckle

interferometry. IN: Sb 12, 267—286. (RZhF, 5/78 , 5D1081)

361. Ivanov , V.Yu., and T.M. Lifshits (15). Laser magnetic photoelectric

spectroscopy of epitaxial gallium arsenide films. lAN Fiz , no. 6,

1978 , 1235—1241.

362. Ivanova, G.D., V.P. Filippov , V.1. Larchenko , Yu.P. Kurenev, and R.T.

Franko (0). Holographic method for analyzing the composition of matter.

IN: Sb 10, 34—43. (RZhF, 5/78 , 5Dl090)
L

363. Kharlamov , B.M., L.A. Bykovskaya, and R.I. Personov (0). New method

of clarifying the line structure in inhomogeneously broadened

absorption spectra of organic molecules. ZhPS, v. 28, no. 5, 1978,

839—844.

364. Khvalovskiy, V.V., S.N. Natarovskiy,  and V.1. Nalivayko (30).

Illuminator with a laser as light source. IVIJZ Priboro, no. 6,

1978, 94—101.

11 



365. Klimenko , I.S. (0). Principles of speckle interferome try. IN: Sb 12,

241—255. (RZhF, 5/78 , 5D1080)

366. Kolerov , A.N., V.S. Mamaykin, and G.D. Petrov (140). Determination

- : of the electron concentration of high— temperature gas flows.

TVT , no. 3, 1978, 642—644.

36 7. Kosovskiy , L .A .  (0 ) .  Aeoustooj~~~c.i I Doppler signal simulator.

iT , no. 6 , 1978 , 34 — 36.

3t8. Kravch enko , V.1 . , T .Y a .  M arus iy .  11.5. Soskin , V.B. Taranenko , and A .I.

Khizhnyak ( 5 ) .  
~~~~ laser w i t h  a holographic dispersion element.

UFZh , no. 5, 1978 , 866—8 69.

369. Krinchik , G.S., V.B. Tsvetkov, and V.P. Zolotarev (2). Magnetooptic

apparatus with an amplitude digital pulse analyzer to investigate

fast—flow processes. PIE, no. 3, 1978 , 188—190.

370. Lariontsev , Ye.C., and V.N. Serk in (98). Mode—lockin~~ in a  solid—state

laser. ZhTF, no. 6, 1978 , 1318—1320.

371. Lisyanskiy, B.Ye., T.P. Malysheva, P.A. Morozov , S.P. Morozova, and

C.Sh. Chavuser (0). Instrument to monitor the homogeneity of optical

elements. IT, no. 5, 1978 , 26—28.

372. Lukin, I.P. (0). Accuracy estimate of a Doppler laser velocimeter.

OiS, v. 44, no. 6, 1978 , 1153—1156.

53

--—— —- -- —-~~~~—--- —- ~~~~~~~ -— --— — -~~~~~ 
- -- — - - 

~
-—



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

373. Lyndin, N.M., A.M. Prokhorov, A .A . Spikhal’skiy , V.A. Sychugov, A.V.

Tishchenko, and G,P. Shipulo (1). Experimental determination of the

effective thickness of diffusion waveguides. RE, no. 6, 1978 ,

1323—1328.

374. Malykhin , V.A., and Yu.N. Khomyakov (0). Acoustoholographic

turbulence recorder. IN: Sb 15, 88—91. (RZbNekh , 6/78 , 681572)

~~~~~ Merzl yakov , N.S. (0). Methods of digital synthesis of elements of

coheren t optical devices for signal processing. IN: Sb 12, 175—186.

(RZhF , 5/78 , 5D1094 )

3 76.  Mochalov, A .V. (110). Compensation-type laser gyroscope.

IN: Tr 14 , 133—135. (RZhF , 6/78 , 6Dl562)

377. Mustafina, L.T., N.P. Rutikova, and T.M. Babayeva (0). Holographic

interferometer. Otkr izobr , no. 21 , 1978, 575910.

378. Obraztsov, V.S., and D.N.  Sitnik (0). Analyzing thejossibiljtjes of

detecting defects in the casting of hollow turbine blades, by means of

holographic interferometr .~~ IN: Sb 5, 69—81. (RZhRad iot, 6/78 ,

6Ye223)

379. Petru , F. (NS) . Survey of the instrument development in the Quantum

Electronics Division at the Institute of Scientific Instruments,

Czechoslovak Academy of Sciences, Brno. Optica app licata [Polandj,

no. 1, 1977 , 27—30. (RZhF , 5/78 , 5D915)

54



380. Pe tru , F. (NS). Laser measurement system with approximately circularly

polarized light. Optica applicata (Poland], no. 3, 1977 , 85—96.

(RZhRad iot , 6/78 , 6Yel52 )

381. Piskareva , M.V., and F.V. Shugayev (2). Passage of a shock wave

through an inhomogeneous reg ion of a gas with temperature distribution

~~~~~~p~p~~~_ concentration distribution. VMU , no. 3, 1978 , 11—18.

182. Pope la , B . ,  and M . Ve i t  ( N S ) .  Circuit for automatic compensation of

the direct-current comp~~ents of a laser interferometer signal.

Patent Czechoslovakia , no. 167731 , issued 15 February 1977.

(RZhRad iot , 6/78 , 6Ye2 02)

383. Popov , Yu.N. (0). Measurement of transparent plate thickness.

PTE , no. 3 , 1978 , 237—238.

384. Prigorovskiy, N.I., and N.S. Cherpakova (0). Holography methods in

mechanical tests (survey). Zavodskaya laboratoriya , no. 6, 1978 ,

726—739.

385. Quillfeldt , W . (NS). Attachment for reduc ing the contamination of a

focusing objective by material vapor. Patent GDR, no. 125703,

issued ii May 1977. (RZhRadiot, 5/78 , 5Ye309)

386. Rebigan , S.N. (NS). Three—beam holographic interferometry.

Studii. at cercetari de fizica, no. 6, 1977 , 539—548. (RZ1IF, 5/78 ,

SDlO9l)

387. Rokos, l.A., and L.A. Rokosova (140). Qp~tical log ic unit based on a

Michelson interferometer. Otkr izobr, no. 21, 1978 , 497942.

55

_ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~ --  - -~~ -



388. Romashkov, A.P . (0). Metrological implementation of pulse p~ho tome t ry

in the IR range of laser radiation. IT, no . 5, 1978, 30—31.

389. Rusbueldt , D., and A. Elbern (NS). Density measurement of sputtered

metals by fluorescence spectrosc.~~~~ IN: Sb 2, 157—158. (RZhF, 5/78 ,
5D762 )

390. Sayauskas, S. (0). Laser instrument for measuring ultrasonic

vibra tions. IN: Tr 15, 112—115. (RZhF, 5/78 , 50105 3 )

391. Seleznev , V.0 .  (0) . Holo&rap hlc  in t e r f e r or n e t ry  and coherent optics in

the stud y of the vibrations of diffusely reflecting objects. IN: Sb 12,

287—29 6.  (RZhF , 5/78 , 5Dl082)

392. Seleznev , V.0. (0). Detenninin& the deformations in the edges of

compressor blades from their li ic interfer2~~ams . IN: Sb 5,

81—86. (RZhRadiot , 6/78, 6Yc222 )

393. Sergeyev , P.A., and V . N .  Sintsov ( 7 ) .  Invest~j~~t ion ofaho1ograp~ ic

method to measure two—dimensional lens transfer functions. OMP, no. 5,

1978, 12—15.

394. Shchelokov, R.N., A.Yu. Tsivadze, G.S. Muraveyskaya, and T.N.

Leonova (0). Raman spectra of platinum glycine complexes.

Zhurnal neorgan icheskoy kh imii , no. 12 , 1977 , 3303—3311.

(RZhF , 6/78 , 6D544)

395. Sinitsa , L.N. (0). Absorption spectrum of C2~j2 in the neodymium laser

rang e. OiS , v. 44 , no. 6 , 1978 , 1099—1103.

56

_   I~



r~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_

396. Smekhov, G.D., and V.A. Fotiyev (0). Investigation of the population

kinetics of excited argon levels in a recombining plasma. MZhiG,

no. 3, 1978, 117—122.

397. Vcherashniy, R.I., and P.1. Saydov (110). Mechanical modeling of

quan tum ~gyroscopes. IN: Tr 14, 85—88. (RZhF , 6/78 , 6D1563)

398. Vlasov,  8.1., V.K. Rusakov, and l.A. Yurova (140). New instrument to

determine ephemeris time : the solar quantum a l t imeter .  IN :  Tr 16 ,

43—49. (RzhRadiot , 6/78 , 6’~e207 ) 1~

399. ‘~Iasov , N.t~., and A.Ye. Shtan ’ko (0). Wha t ’s new in speckl e

interferometry . IN: Sb 12 , 256—266. (RZhF, 5/78 , 5D 1083)

400. Vodzinskiy,  A. L . ,  V.A. Soy fer , and A .G. Khramov (0). Using digital

ho1o~ raphy to study spatial assemblies of par t ic les .  IN: Sb 12 ,

187—198. (RZhF , 5/78 , 5D1095)

401. Voytovich , A.P., and V.1. Sardyko (3). Properties of ring lasers

containing optical elements with a magnetic circular dichroism.

RE , no. 5, 1978, 965—972.

402. Yankovskiv , A.A. (0). Seminar on atomic sp~ctrum an~jysis using lasers.

ZhPS , v . 28, no. 6, 1978 , 1120—1121

403. Yesepkina, N.A ., B.A. Kotov , Yu.A. Kotov , A .V. Mikhailov , V.iu.

Petrun ’kin, and S.V. Pruss—Zhukovskiy (OL Hy~~~d opttco—dtgital

system for spectrum analysis of radio signals. Avtometriya, no. 3,

1978, 50—54.

57



- -~~~~~~~~~~~~~~~~~~~~~
-——— ---

~~~~
- ---- - 

_ _ _

404. Zastrogin , Yu.F., and V.R. Belevitnev (0). Laser measuring instruments - 
-

at the “Metrologiya—77” exhibition in Moscow. Pribory i sistemy 
- 

-

upravleniya, no. 1, 1978, 59—61. (RZhF , 6/78 , 6D 1540)

405. Zborovskiy, V.A., Ye.A. Tiunov , and E.Ye. Fradkin (12). Theory of

nonlinear interaction of opposed waves of arbitrary polarization in

g~~ ring lasers. IVUZ Radiofiz, .w. 6, 1978 , 816—828.

40i . Zh ilk in , A.M., and V.D. Vasil’yev (7). Contactiess optoelectronic

position converters. OMP, no. 6, 1978 , 58—64.

407. Zhulanov , Yu.V., I.V. Petryanov, and B.F. Sadovskiy (122).

Laser photoelectric spectrometer of large condensation nuclei.

F/dO, no. 5, 1978, 520—526.

408. Zitnik, J. (NS). Measuring small luminous fluxes. Obzornik za

matematiko in fiziko [Slovenian), no. 6, 1977 , 208—213.

(RzhF , 5/78 , 5Dl165)

409. Zienko, A .A., V.N. Sorokovikov, V.A. Sychugov, and C.?. Shipulo (1).

Diffraction method for measuring the refractive index at the surface

of a material. KE, no. 6, 1978 , 1318—1322.

2. Laser—Excited Optical Effects

I-
410. Abdullayev , G.8., 0.1. Abutalybov , E.Yu. Salayev , M.A. Sobeikh, V.1.

Tagirov , and V.M. Salmanov (0). Resonance emission from TlSe in a

continuous spectral region. AN AzSSR. Dokiady, no. 6, 1977 , 13—15.

(RZhF , 6/78 , 6Ye1669)

58



411. Arakelyan , V.S., A .G. Avetisyan , E.G. Mirzabekyan, and F.M.

Shaverdyan (264). Observation of the effect of “freezing’~ an

ultrasonic wave. ZhETF P , v . 27 , no. 11, 1978 , 656—657.

412. Baltrameyunas , R., Vu. Vaitkus, M.V. Kurik, V. Narkyavichyua , and

V. Nyunka (49,5). Luminescence of anthracene single crystals with

pentacene and tetracene impurities, excited by a laser ~~~~

Litovskiy fizicheskiy zhurnal , no. 3 , 1978 , 361—364.

-~i3 . Bel yakov , L.V., D.N. Coryachev , L.G. Paritskiv , and 0.11. Sreseli ( 4 ) .

Ph tore ise of copper-th ped g~ j l i u m  arsenide.  FTP , no. 6, 1978 ,

1226—1228.

414. 8elyayev, V . A . , ‘iu.F. Biryulin , A.D. Bondarev , Ye.I. 1-eonov , and Yu.V.

Shmartsev (0). Photoluminescence in Nd—doped Bi12SIO,0 single crystals.

ZhTF P , no. 23, 1977 , 1246—1250. (RZhF , 5/78 , 50739)

415 . Blagov , M .I., V.A. Murashova, G.S. Pashchenko , 1.1. Syreyshch ikova ,

R.C. Khazizov, L.Ye. Shubin , and M.N. Yakimenko (1). Device for

record ing secondary emission induced by a pulsed laser. Fizicheskiy

institut AN SSSR. Preprint , no. 125, 1977 , 8 p. (RZhF, 6/78, 6D1466)

4 16 .  Blaszczak , Z. (NS). Study of the temperature dependence of an optical

Kerr effect in a critical solution of nitrobenzene in hexane. FDiR,

no. 2, 1977 , 193—198. (RZhF , 6 /78 , 6Dll48)

417. Borovik—Romanov , A.S., V.0. Zhotikov, and N.M. Kreynes (65).

Ligh t scattering by spin waves of the low—frequency spectrum branch in

weakly ferromagnetic CoCO
3. ZhETF , v. 74, no. 6, 1978 , 2286—2299.

59

.L. - - ~~~— - - -~~- ---~ - - -  ~~~~~~~



418. Borshc h , A .A., M.S. brodin, and N.N. Krupa (5). py~namics of self—action

of neo4yaium laser emission in semiconductors of the A II BVI Iroup.

RE , no. 5, 1978 , 1095—1100.

419. Brod in , M.S., 0.8. Goer, and 11.0. Matsko (5). Relaxation ~rocesses and

features of the radiation spectra of ZnTe and Zn~~~1_,~~~~crystals.

ZhETF , v. 74 , no. 6, 1978 , 2088—2096.

20. Budkin , L.A.. V.0. Boldin , and A.i. Pikhtelev (0). Atom—beam tube with

laser pumping and display. IVUZ Radiof iz , no. 5, 1978, 673—681.

~~~~~~ Denisov , V .N . , V.8. Podobedov , A.M. Pyndyk , and Kh.E. Sterir, (0).

Kinetic investigations of the distribution function in excited nitrojen,

using Rainan scatterij~g. ZhETF P, v. 27, no. 12, 1978 , 681—684 .

422. Dorof eyev , V .0., V.A. Kareva , V.S. Makin , and V .N. Smirnov (7).

Absorption of KRS—5 and KRS—6 crystals in the 10.6 ~i region.

OMP, no. 6, 1978 , 35— 36.

23. Godik , E.E., A.!. Kuznetsov , and V.P. Sinis (15). ~~p~rity

photoconductivity of germanium with q~antum energies less than the

impurity ionization energy. IAN Fiz , no. 6, 1978 , 1208—1212.

424. Gorel ik , V.S., 0.0. Mitin , and Yu.N. Polivanov (1). Polariton light

scattering spectra in the zone of dissociated crystal states.

Kr istal , no. 3, 1978, 561—565.

60

_ _ _ _ _ _ _  ____________________ J



425. Kaminskiy, A .S. , N.y. Alkeyev, 0.1. Voronkova , and ?a.Ye. Pokrovskiy

(15,95). Luminescence of multiparticle exciton—imp_urity complexes in

silicon and its utilization to determine the impurity composition.

IAN Fiz, no. 6, 1978 , 1170—1174.

426. Kanayev , I.F., V .K. Malinovskiy, and B.I . Sturman (75). Induced

r e f l e c t i o n  and bleaching e f f e c t s  in e1ectro~ptical crystals.

ZhETF , v . 74 , no. 5 , 1978 , 1599—1604 .

-427. Karlov , N .y ., B. B . K r y n et s k iv , and O.M. Stel’makh (1). Excitation ~f

hight~r levels of a lithium atom under the action of resonance radiation.

KSpF , no. 12 , 1977 , 1 7—21. (RZhF , 6/78 , 6Dl469)

428. Karnatovskiy, V.Ye., and V.0. Tsukerman (75). Induced anisotropy in

vitreous material in an As—S system. XE, no. 6, 1978 , 1394—1395.

429. Katyrin , V.V., N.N. Sibel ’din, V.8. Stopachinskiv , and V .A.

Tsvetkov (1). Size distribution of electron—hole d~~~ leç~~~~~j~rmaniurn

under internal  p~ 1se excitation. FTT, no . 5, 1978 , 1426—1 432.

430. Kielich , S. ,  R. Zawodny, and H. Sitarz (NS). Nonlinear variation in

the refractive index of crystals, induced by intense laser radiation.

FD 1R, no. 1, 1977 , 129—138. (RZhF , 5/78 , 5D866)

431. Kolomiyets, B.T., V.M. Lyubin , and V.P. Shilo (4). Photostimulated

changes in chalcogenide glass solubility. Fizika i khimiya stekla,

no. 3, 1978, 351—357.

432. Kulish, N.R., M.P. Lisitsa . A.F . Maznichenko, and 8.M. Bulakh (6).

Saturation of optical absorption in CdSe. FTP, no. 5, 1978, 987—990.

61 

~~~ —_ _— — — --- — —~~~~~~~~~~~ —~~~--~~ _- -- -_



433. Nasyrov, Ii. (454). Two—photon absorption spectrum of crystalline and

&~~L !~ 2~ -~ 
FTP , no. 6, 1978 , 1210—1212.

434. Orlova , N.D., and L.A. Pozdnyakova (0). Raman scattering s~ec trum of

j j~uid methane and its solutions in N2~ A~~~~ _ç~ e 83—180 K

temperature ran~e. OiS , v. 44 , no. 5, 1978 , 924—931.

— -

~ 

3’ . Sub , L.A. , V.8. Ocraslmenko , 1.V. Galugovets , Ye.Yu. Peresh , and

V.Yu. Slivka (136). VibratIona l ape single—crystal and

~ 1~I -  Ph( .cS 
~
. UFZII , no. 6, 1978 , 1033—1035.

~~~ Samartsev , V .V ., R.G. Uamanov , G.M. Yershov, and B.Sh. Kham idullin (38).

Eft Ls t~~ pLica I ccho 1ead and 1ag~~jg~m 1s. ZhE TF , v . 74 , no. 6 ,

1978 , 1979—1987.

437. Shtyrkov , Ye.1. , V. S. Lobkov , and N .0. Yarmukhametov (0) . Induced

lattice formed in u ruhLj~Lthe In t er f e r en c e  between atomic s ta tes .

ZhET F P . v. 27 . no. 12 , 1978 , 685—688 .

438. Shvarev , K.M. , V.5. (‘,ushchln , and 33.A. Baum ( 4 2 ) .  Effect of

Le~perature on the optical constants of iron. TVT, no. 3, 1978 ,

520—525.

439. Ustinov , N.D., P.A . Bakut , V .V. Barinov , L.A. Devyatkov, V.!. Mandrosov,

and 1.N. Troitskiy (0). Ana lysis of the quality of laser im~ges from

d i f f u s e  objects. RE , no . 6 , 1978 . 1257—1262.

440. Vakulenko, O.V., and B.M. Shutov (51). Thenna~jy stImulated

luminescence in s i l i con  carbide from optical excitation of crystals in

the improper absorption domain. FtP, no. 5, 1978 , 1013—1016.

62



‘t i  I . Varg in, A • N. , V. V. GogokI~ I , V. K. Konvukh,’v • A. I . I ,ik,’vit I kov •

I.. N. t’asynkova (I . Dens ( I  v I 3 uc ~ta 3 1 ~‘ns in .~ I •‘~~ ol ad~~~i t~e~1 t O ,

mol coul t’s on :m ton c rvs t a t  sin I a.’ .’ . .h 3’i- , no. 6~ I ‘37$ . I . .. ‘~ I .‘ ‘( .

Voronkov , V . V. , 1’. M . Nut I na • i ; . I . ~‘o ionk,’va • II . V . . uI’ov • V . I’

Ku I I  nushk In , B . B . Krvn,’t sk I v  • and A .11. rt-ok hoi-o~’ 3. 1 . in I Iu,’nc,’ ol

1~ho t ~~~~ I t  at  t on  on I I ~ h t si- a it  to I n~ by  ~‘u I I ’ ~~~~~ uat~ t u r n  s In g le  crystals . 
- -

F f l . no . ‘
~~. 1~~1$ . I in~ - I 368.

- . - ,  3 . \~o 4 0  -ltt ’vk I nu • I - .1~ . V • \‘ . Miss 1:1,1 ;c , a nd 1’ . ~:. Kim I ~‘i ~I ava  ifl . t o t

• t ’nt  ci’  t r : i n s t  o i m a  Ion in NA : ’ I ci a Is. 015 , v • .-. • i n ’  • • I ‘~ 78 ,

I

i i’. . Wo~ c ;a K • . , A .  M~m s It ’ ,‘wu K I • N. S ~vmaimsk I , .mn~t .1 . St iv 1 a 3.N5

I.~ s&’r doyle,’ I or st  udv lug the dvnanm t es 01 opt I cal  :4 i ’so I i ’ t  Ion and

•i I~~n . m I s .  m) I’t t e a  : i i ’ i ’ I  t c - .;I a i’ .’I u nj  • no.  ~ . 1’~~-~~~,

1 1 1 — 114 . (R.iiR.i.Iiot • n -  7$ . ciY , • I 8 i ~

- . - . ‘ . Va kov I t ’nk~m , S. I . t, .‘ I . Rt ’~~ ’~~ain 0 •‘~~c ~.t at ~~~~ t i m t t  t o n i :- :41 00 01 :10 :41 0111

l iv  :4 I :is~’i jni Iso. Ii~~t i t u t  : 4 3  .‘f lh t1 , ’~ ’ i~ i4O tg I I . 1’ i I’PI I • I U —‘8.’ ~~.

19 77 . • I p . kl . 2:4 78 . 187  ~ (i ’l

446. \‘t’rpi lmt’v , 1 .5 .  and V. Vu ,  ~~:i (essis  Iv • I ~“
.‘l’ , ‘~‘ 3’ - , e.’ 1,1 1s t 041

initIa t ed radla t ton it ‘ (ton . KI’ . no. “ , I’~7$ , I I ~~~ 1 1 . 1.

•‘.67 . Yes ’k t n , V .A.. anti N . K .  S tdoi’ov 3.0~ . Ii ~vest I gat to n • ‘t  the • ‘ .‘ l ie, ’ilt 4 :43 ton

t loponti i’nei ’ ot the Ramaii scat  t em lug 1444 ’ tn t ~‘ns I lv in st’l u t  tons .13 I ow

•~i’~~ i’nt i a  3 ion s .  015 , v • -. . • in’  • 6 . 1 ‘37 8 . 1 • 10 1 2 1  .‘

Ci 1

—m-~— -~ ~~~~~~~



448. Zakharchenya , B.P., and V .0. Fleysher (4). Optical orientation and

coolin& of spin systems in semiconductors. Priroda , no. 5, 1978 , 56—57.

449. Zelenchuk, A .R. (7). Compensation of the “cons tan t” component in

optical heterodyning. OMP, no. 5, 1978 , 15—17.

H. BEAN—TARGET INTERACTION

1. Metal Targets

450. A r l f o v , U .A . , V . B .  Lugovskoy, and V.A.  Makarenko ( 2 0 2 ) .  “Hot ” e lectron

emission from metals subjected to microsecond 1 aser j~ulaes. FTT,

no.  5 , 1978 , 1505—1510 .

451. Bugayev , A .A., A .I. Gavr ilyuk , A .A. Gur ’yunov , 13.1’. Zakharchenya , and

F .A .  Chudnovskiy (0). Metastable metal phase in VO ,, f i lms . ZhTF P ,

no. 2 , 1978 , 62—69. (RZhF, 6/78 , 6Ye1107)

452. Bykovskiy, Yu.A ., V.M. Boyakov , V.T. Gal ochkin , A .S. Molchanov, 1.N.

N ikolayev , and A.N. Orayevskiy (16,1). Deposition of metal,

semiconductor,  and oxide f i lms  by means of a pulse—train 002 laser.

Zh TF , no.  5 , 1978 , 99 1—996.

453. Gazuko , I . V . ,  I .M .  Gryaznov , and L.1. Mirkin (248). Lag th br!ttlc

materia l rupturc  subjected to a laser beam. DAN SSSR , v. 240, no. 1,

1978 , 70—71.

454. Ivanov , L . I . ,  N . A .  Litvinova , and V.A. Yanushkevtch (0). Laws

~overning. shock forma t ion from the e f f e ct  of laser radia tion  on

absorbing solids. I’rohl emy prochnosti , no. 6, 1978 , 99—101.

L . — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ • —

~~~~



455. Kiseleva, K.L., Ye.P. Semenov, and Ye.M. Yudjntsev (7). E f f e c t of
pulsed CO

2 laser focusing conditions on development of optical  gas
breakdown near metal surfaces. OMP, no. 6, 1978, 15—17.

456. Kovalenko, V.S., and L.F. Golovko (0). Analysis of techno1o~~cal

£~~Lacteristics of laser harden1n~ of s t ructu ra l  ~~ teria1s.
EON , no.  3, 1978 , 25—27.

4~~ . Kovalenko , V.8., and V.1. Volgin (0) . Ch ar a c terj stj c s of 1a~~ r
.
~j~yin o1 an Iron surface with vanadium FiKhOM , no. 3, 1978 , 28—30.

458. Lazarenko, B.R . , V .V. Mikhaylov , A. Y e .  G it levfch , A .A. Yeliseyev , and
V.1. Volgin (0). Laser action on coatings obtained by the method of
e lec t r ic  spark alloying. EOM , no. 3, 1978 , 24 — 25 .

459. Orekhov , N.y., A.A. Uglov, and T.N. Sokolova (0). Target destruction

under oblique Incidence of laser radiat ion on its surface. FiKhOM ,
no. 3, 1978 , 159.

460. Uglov, A .A ., and A.L. Galiyev (0). Laser beam action on a movjng

!~~~~~ j n ah i~h pressure~~a5 atmosphere. F1KhOM , no. 3, 1978 , 23—27.

2. Dielectric Targets

461. Kovalev, A .A., and B . I .  Makshantsev (0) . Surface damage to solid
transparent dielectrics by laser radiation . RE, no. 5, 1978 , 1151—1154 .

462. Leonov, R.K., S.I. Zakharov , l.A . Dmitriyeva , and G.M. Gandel’man (141).
Methods of investig~ tin~ the role of absorb in~~mjcropartjc1es th laser

damage to transparent dielectrics Part 1. Passive methods. RE, no. 6,
1978, 1279—1290.

65



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

463. Lysikov, Vu.I. (0). Role of thermal stresses in the optical breakdown

of transparent dielectrics. FiKhOM, no. 3, 1978 , 31—36.

464. Sokolovskiy, R.I., and Ye.L. Tyurin (152). Intense radiation

absorption in a transparent dielectric containing a microimn~urity .

IVUZ Fiz , no. 6, 1978 , 90—95.

4b~ . Weise , V.11.. and D. Schaefer (NS). Raster electron microsco~ ic study

of the destruction of laser mirrors. Experimentalle Technik der Physik ,

no. 6, 1977 , 567—569. (RZhF , 6/78 , 6D 1489)

3. Semiconductor Targets

4t~~. Ma zhukin , V .1 . ,  and M . D .  Taran (71). Numerical solution for a

nons ta t iona ry  two—d imensional problem of laser heatin~~of matter.

Institut prikiadnoy matematiki AN SSSR. Preprint , no. 9, 1978, 13 p.

(RZhF , 5/7 8 , 5D1Ol5)

4. Miscellaneous Studies

467. Artyushenko , V.0., Ye.M . Dianov , and Ye.P. Nikitin (I). Calorimetric

method for determining volume and surface absorption in materials which

are transparent in the 1R~~~~j~n. RE, no. 5, 1978, 1065—1071. 
‘

468. Arzuov, M.I., A.I. Ilarchukov , M .Ye. Ram sey , V.1. Konov, V.V. Kostin,

S.M. Metev , and N.l. Chapliyev (0). Low-threshold breakdown of gases

by pulsed periodic CO~ laser radiation near targets. ZhTF P, no. 23,

1977 , 1291—1295. (RZhF , 6/78 , 6Dl4 6l)

66

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



~1-

469. Darvoyd , 1.1., V.!. Kovaley , I.S. Lisitskiy, V .S. Mironov , and F.S.

Fayzullov (I). Study of the resistance of KRS—6 and KRS—5 crystals to

pul sed CO
2 
laser radiation. RE, no. 5, 1978 , 1043—1047.

470. Derzhiyev , V.!., A.A. Flly ukov , and V.Yu. Zakharov (0). Multicomponent

plasma expansion in a vacuum . IN: Sb 1, 891—892. (RZhF , 6/78 , 6C355)

471. Kytina , 1.0., and A.S . Obukhov (0). Method to determine the damage

threshold  of optical materials. Otkr izobr , no. 26, 1978 , 615358.

4 1 2 .  Pozdnyakov. A.Ye . (0). 
~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ! 1_ .L9 ~~ 

several lasers.

PTE , no. 3. 1978 , 198—199.

473. Vol ’ter . V.G., and A.N. Svlridov ( 7 ) .  Pulsed low_pressure CO2 laser

an d i t s  use to_scribe sital l t?S. OMP , no. 6 , 1978 , 44—4 6 .

J. PLASMA GENERAT ION ANI) DIAGNOSTICS

474. Apostol, D., I. Apostol , E. Cojocanu, V.1. Konou , V. Draganescu , I.N.

Mihailescu, and I. Monjan (NS). Interferometric investl&ation of

shock waves induced by a laser—produced plasma. IN: Sb 1, 895—896.

(RZhF , 6/78 , 60250)

475. Asanaliyev , M.K., Zh.Zh. Zheyenbayev , M.A . Samsonov, and V .S.

Engel’sht (0). Measurement of solid particle acceleration in a plasma

flux. FiRhOM , no. 3, 1978 , 65—71.

476. Baranowski, A., 2. Mucha, and 2. Peradzynski (NS) .  Thermnogasdynanmic

instability of continuous optical discharge. IN: Sb 1, 901—902.

(RZhF , 6/78, 6G542)

67



477. Basov, N.G. (1). Status, prospects, and problems of laser fusion in the

power of the future. Priroda , no. 6, 1978, 26—37.

478. Boyko , V.A., S.A. Pikuz, A.S. Safronova, and A.Ya. Fayenov (0).

Transitions between the configurations ls22s22p5_ls~2s22p43d and

1s22s22p5_1s22s22p43s in spectra of the ions FeXVIII—ZnXXII, GeXXIV

and SeXXVI. OiS, v. 44, no. 5, 1978, 840—844.

479. Brodskiy , Yu.Ya., V.L. Gol’tsman , V.A. Mironov, and S.I. Nechuyev (426).

Experimental investigation of electromagnetic field_interaction with a

plasma layer. ZhETF, v. 74, no. 5, 1978 , 1636—1649.

480. Brodskiy , Yu.Ya., V.L. Gol’tsman, A .G. Litvak, and S.I. Nechuyev (0).

Plasma heating by electromagnetic waves. IN: Sb 1, 809—810.

(RZhRadiot , 5/78 , 5Ye347)

481. Burmasov , V.S., L.N. Vyacheslavov , V.A. Kornilov, E.P. Kruglyakov,

A .A . Podym inogin, and G.I. Shul’zhenko (0). Interaction of a

relativistic e—beam with a plasma in a strong magnetic field.

IN: Sb 1, 909—9 10. (RZhF , 6/78 , 6G225)

482. Burmasov , V. S. ,  E .P .  Kruglyako v , and A .A .  Podyminogin (79) . Michelson

interferometer with a CO
2 laser for measuring plasma density. Institut

yadernoy fiziki SOAN . Preprint , no. 29, 1977 , 10 p. (RZhF, 6/78 ,

6D1752)

483. Burtsev, V.A., G.A. Grad , V.D. Dyatlov, A.S. Smirnov, Yu.F. Teplov,

and V.P. Fedyakov (0). Target systems in multichannel laser thermo-

nuclear devices. IN: Sb 4, 128—136. (RZhF, 6/78 , 6F340)

68



484. Bychenkov , V.Yu., V.P. SHin, and V.T. Tikhonchuk (0). Parametric

abso~pt1on of high—p~wer laser radiation in a turbulent plasma .
IN :  Sb 16, 24—26. (RZhMekh, 6/78 ,, 6B391)

485. Cibin , P.R. (Cyrillic spelling not given ] (0) . Pmqpag at jon of
electromagnetic  surface waves along a plasma column in the presence
of losses. IN: Sb 1 , 793—794. (RZhRad iot , 5/78 , 5Ye348)

451 . Denus , S., A. KasI’crczuk, H. Paduch, L. Pokora , and 2. 
~ereszczynski

(NS). Multi—frame interferometrjc

p~~.~esses. Journal of Technical Physics [Poland], no. 4, 1977 ,
395—405. (RZh F , 6/78 , 6C609)

487. Gets, K., Yu.A. Mikhailov , S.A. Pikuz, G.V . Sklizkov, A.Ya. Fayenov ,
S.I. Fedotov , E. Ferster , and P. Tsaumzayl’ (1). ApplicatIon of

~~~~~~~a1i~y crystals for x_raY spectrosc dia flea of a Ia em

2J.~ !ma . PTE , no. 3, 1978, 201—207.

488. Glukhj kh , V . A . ,  O.A.  Gusev , 1.F . Malyshev , H.P. SVIn ’j~ , 0.P.

Pechersk iy ,  A.S. Ivanov , G.M. Latmanizova, 0.13. Ovch innikov , Ve.M.
Mellekh , A .S. Perlin , V.1. Chetvertkov , Yu .A, Istomin , A .P.
Safr onenko, P.G. Peruchev , Ye .P . Pavlov, V.1’). Fedoroy , T.K.

Vasi]’yeva , V.B. Markov, and B.N. I1’jn (0). Using high—current

electron accelerators and lasers In thermonuclear devices.

IN: Sb 4 , 85—92. (RZhF , 6/78 , 60407)

69

-



- - - ~~~~~~~ --~~~—-~~~~~~ -

489. Grigor ’yants, R.R., A .V. Kalinin , O.N.  Kr okhin , V.B .  Rozanov, G.V.

— Sklizkov, Ye.M. Shelko v , and E.E.  ShpiPrayn (0). Energy aspects of

prospective laser thermonuclear power stations. IN: Sb 4, 153—160.

(RZhF , 6/78 , 6G34l)

490. Guendel , H., W . Kabel , and K. Seliger (NS). Breakdown of large—area

nanosecond discharges. IN: Sb 1, 619—620. (RZhF, 6/78 , 6G653)

4~)l. Ilelbig, V., B. Lewandowski, and D. Vikicevic (NS). Interferometric

measurement of the electron density in an arc plasma. IN: Sb 2,

1 7 3 — 1 7 7 .  (RZhF , 5/78 , 50339)

‘92. Uolzhauer , S. (NS). Scattering at 10.6 ~ from thermal p lasma

f luctua t ions to determine the ion temperature using light mixing.

IN: Sb 2 , 183—184. (RZhF, 5/78 , 50347)

493. Kaliski, S. (NS). Using CO 2 lasers for compress ive fus ion of a plasma

in D—T macrosamples. BWAT , no. 11, 1977 , 89—98. (RZhkadiot , 6/78 ,

6Ye2O4 )

494. Kiselevskiy , L.I., and C.S. Antonov (0). The outflow_of laser—produced

plasma from thin capillaries. IN: Sb 1, 897—898. (RZhF, 6/78 , 6G540)

495. Kozlov, G.I. (0). Laser plasmatron with a gas channel. ZhTF P,

no. 10, 1978, 586—589.

496. Krokhin, O.N., A.S . Shikanov , G.V. Sklizkov , and Yu.A. Zakharenkov (0).

Fast ions from a laser plasma. IN: Sb 1, 883. (RZhF , 6/78 , 6G623)

70

_ _  -~~~----~~~~~ 

j



497. Kurbatov, A.A., T.Ya. Popova, and N.G. Preobrazhenskiy (0). Magnetic

field effect upon maintenance of continuous optical discharge in gases.

IN: Sb 1, 899—900. (RZhF , 6/78 , 60541)

498. Kutukov, V .B. (0) . Low—threshold breakdown mechanism of a weak1y~

ionized gas by optical radiation. ZhTF P, no. 10, 1978 , 619.

499. Lowke, J.J. (NS). Properties of electrical discharges sustained by a

uniform source of ionization. IN: Sb 1, 601—602. (RZhF , 6/78 , 60649)

500. Malz, D., and K. Vogler (NS). Removal of material and excitation of

plasma during irradiation of solid—state targets by CO2 TEA laser

radiation. Part 2. Emission spectroscopy of the plasma.

Experimentalle Technik der Physik, no. 6, 1977 , 555—566.

(RZhF , 5/78, 5D99l)

501. Margolin, L.Ya., and L.N. Pyatnitskiy (0). Low—temperature plasma

diagnostics by scattering and resonance fluorescence. IN: Sb 2,

187—188. (R.ZhF, 6/78 , 60606)

502. l4otylev, S.L., and P.P. Pashinin (1). ExperImental investigation of

spontaneous magnetic fields in laser plasma. ICE, no. 6, 1978,

1230—1236.

503. MukhamedgaliyeVa, A.F., G.L. Vasil’yeva, M.S. Gasoyan, and O.K.

Tyutneva (0). Spectroscopic investigation of a laser flare on the

surface of fused quartz and silica—containing minerals. ZhPS,

v. 28, no. 5, 1978, 903—905.

71



504. Pilipetskiy, N.F., V.1. Popovichev, and V.V. Ragul’skiy (0).

Concentrating light by inverting its wave front. ZhETF P,

v. 27, no. 11, 1978 , 619-622.

505. Platjsa, M.,, and N. Konjevic (NS). Stark broadening of Ne(II) lines.

IN: Sb 2 , 121—122. (RZhF , 5/7 8 , 5G55)

506. Ross, W., S. Florek, and J. Gatzke (NS)., Investigation of some

processes in a hydrogen laser plasma. IN: Sb 1, 633—634.

(RZhF , 6/78 , 6G659)

507. Rusbueldt , D., and M. Schlott (NS). Experimental determination of

electron densities by 90° collective scattering of CO
2 

laser light.

IN: Sb 2 , 191—192. (RZhF , 5/78 , 50346)

508. Tishchenko, ?e.A. , V.V. Zav’yalov, V.G. Zatsepin , and V.B. Lazarev (0).

Measurement of the complex transmission coefficient in submillimeter t
diagnostics of a moving plasma filament by a converging wave beam.

IN: Sb 2 , 161—162. (RZhF, 5/78 , 50342)

509. Velikotskiy, V.L., G.I. Kozin, A.S. Savelov, and Ye.D. Protsenko (0).

Using a two—mode He—Ne laser to determine the electron concentration

of a pulsed plasma. IN: Sb 16, 132. (RZhNekh, 5/78 , 5B409)

510. Veretennikov, V.A., V.A. Gribkov, A.V. Dubrovskiy, A.I. Isakov, N.y.

Kalachev , T.A. Kozlova, O.N. Krokhin, V.Ya. Nikulin, 0.0. Semenov ,
and G.V. Sklizkov (0). The “Flora” system: possibilities of developing

a pulsed neutron source on the basis of combined laser —— relativistic

e—beam plasma heating. IN: Sb 1, 881—882. (RZhF, 6/78 , 6G354)

72

‘4

-~~~~~~~~-~~~~-—



Sn. Vinogradov , A.V., G.V. Peregudov , Ye.N. Ragozin, I.Yu. Skobelev, and

Ye.A. Yukov (1). Dependence of the spectrum of oxygen—like ions on

the electron density in a laser plasma. KE, no. 5, 1978, 1077—1082.

512. Yerokhin , A.A ., Yu.A. Zakharenkov, N.N. Zorev, G.V. Sklizkov, and

A.S. Shikanov (1). Hypervelocity diagnostics of shock waves in a

laser beam. Fizika plazmy , no. 3, 1978, 648—661.

513 . Yerokhin, A.N., and V.P . Silin (1). Anomalous absorption of high—power

laser radiation by a plasma. KSpF, no. 12, 1977 , 42—46.  (RZhRadiot ,

5/78 , 5Ye352)

514. Yevseyenko, V.P., V.Ye. Mitsuk, and V.A. Chernikov (0). Gas breakdown

by laser radiation at high pressures. IN: Sb 1, 905—906. (RZhF,

6/78 , 66544)

73



Ill.  MONOG RAPHS, BOOKS, CONFERENCE PROCEEDINGS

515. Denisyuk, Yu.N., and Yu.I. Ostrovskiy , eds. (0). Op ticheskaya H

golograf i ya I yeye pr imeneniya (Op tical hol ography and its

applications). Leningrad , Nauka , 1977 , 98 p. (RZhF , 6/78 , 601570)

516. Gubanov , B.S., A.B . Dremin, A.1. Drobyshev , V .Ya. Zel ’chenko, A.A.

Kapustin , i.Yu. Kr ivtsov , V.V . Pavlov , V.M. Selivanov , A.B. Tarasov,

K. V . Tyufyayev , Ye.1. Khlypalo , and S.N. Sharov (0). Lazery I

nekotorvyc voprosy ikh primeneniya (Lasers and some problems of their

application) . Leningrad , Sudostroyeniye , 1977 , 219 p. (RZhF, 6/ 78 ,

6D 1358)

517. Gurevjch, S.B.-, ed. (0). Prostranstvennyye modulyatory sveta

(Spatial modulators of light). Leningrad , Nauka, 1977 , 143 p.

(RZhRadiot ,  5/78 , 5Yel42)

51$. X I I I t h  International Conference on Phenomena in Ionized Gases, Berlin,

12—17 September 1977. Proceedings. Contributed Papers. Part 1. Leipzig,

1977 , 450 p. (RZhF, 5/78 , 5G1)

519. XIIIth International Conference on Phenomena in Ionized Gases, Berlin,

12—17 September 1977. Proceed ings. Contributed Papers. Part 2. Leipzig ,

1977 , pp 45 1—920. (RZhF , 6/78, 6G1)

~~~~ l)~~ Letokhov , V.S. (German spelling : Letochow , W.S.)(0).

Laserspektroskopie (Laser spectrosco~y~). Berlin, Akadem ie Verlag,

1977 , 211 p. (RZhF, 6/78 , 6Dl356)

74

- — —-—~~~~~ - -~~
__________ _______  

- -



‘
~ 

521. Mamshak, I.S., A.S . Doynikov, V.P. Zhil’tsov, L.I. Shchukin, and M.G.

Feygenbaum (0). Impul ’snyye istochniki sveta (Pulsed light sources).

Moskva , Energiya , 1978, 472 p. (RZhF , 6/78 , 601795)

522. Svet , V.D. (0). Metody akusticheskoy golograf ii (Methods in acoustic

holography). Leningrad , TaNII “Rumb”, 1976 , 129 p. (KLDV, 6/78 , 6128)

523. Vakhidov , Sh .A. ,  E.M. Ibragimova , B. Kaipov , et al. (85).

Rad iatsionnyye yavleniya v nekotorykh lazernykh kristallakh (Radiation

phenomena in various laser crystals). Tashkent, Fan, 1977 , 152 p.

(KL , 17/78 , 15559)

524. Vsesoyuznaya konferentsiya P0 Inzhenemnym problemam termoyadernykh

reak torov , Leningr ad , 28—30 iyunya 1977 g. Doklady (All—Union

Conference on Engineering Problems of Thermonuclear Reactors,

Leningrad, 28—30 June 1977. Reports). Leningrad , 1977 , in three

volumes , v. 1, 297 p . ,  v. 2 , 320 p . ,  v. 3, 373 p. (RZhF , 6/78 ,

6G 373)

525. IX Vsesoyuznaya shkola po golograf ii, Tbil isi, 24—29 yanv. 1977 g.

Materialy (Ninth All—Union Seminar on Holography, Tbilisi, 24—29

January 1977. Materials). Leningrad , 1977 , 388 p. (RZhRad iot,

5/78 , 5Ye5)

75

- _-- -~~~~~~~~~~ _ - - -  -~~~~-- ~~~~~~~~~~~~~~~ ~~_ — - -~~~~~ _ --
~~ ~~— ~~~~~~~~~~ -— -- -~~~~~~~~~~~~~~~~~~~~ --



IV. SOURCE ~BBREV 1ATIONS

(CIRC Codens)

BAPS (13APTA) Bulletin tic I ‘Academic Polonaise des Sciences .
St’ric di ’s Sciences Techniques

BAPS Ch tm (BAPt ’.A) B u i l t .  t in de 1’ Acadt.m Ic Pot ona t a t ’  des Sc I euc es.
5cr Lu des Sc lence’s Ch imi ques

BWAT (BWATA ) 13 [u le tyn Wo~skowC akademli tet’hn iczne l J.
Dabrowak [ego

DAN Arm ( DANA A ) Akadein I va nauk Army ai t skey SSR. I)ok I . idv

DAN ~~~~ (DANKA) Akacicin I v:i nauk 555k. 1)ok la dy

DAN tlkr (ULIKALI ) Akademiya nauk Ukra Ins ’ key 1 RS R.  Dopey Id I . Si 1 v.i A.
F t  ~yk ei—ma tettut t~ ve-hu I t a ckhn I chu I na uk v

DA N IT .~ (i )AN LTA ) Ak iticin I v.i n.iuk I~~be’kskev 55K. Doktadv

EON ( KORMA ) El e’k renu.iv~i eli r.ibe t ka mat e’r 1:i 1ev

FA t O ( LFAOA) Ak:,demiya nauk SSSR. I :vcst iva . Ft .~ ik a at m e s fu r y  - ‘

- I ttkean.t

FI )[ K (F1 )R SH) F t z v k a  d i e ’lu kt r y k ow I r a d t t a s p t ’k t r o s k e pt a .  l’race
kent I a~ I nuit etuat V& zno—pr:v redn (cad Poznanskic
t owarzys Iwo p ~~~ ac tel tutuk

F IKh OM (FKOMA ) i - I  .~ I ka I kit tin t v .i obrabot ka mater tat tW

Fc ;t v (FCV~ A) F t  ik~t ~oren Iva I v;~i-vv~i

Eli’ ( FTI’PA) I i  I ka I t cklui I ka pot uprevedu (k ey

I i i .  ( F’i’V’rA) l t i i k : t  tvcrdo~o ( . 1 : 1

IAN A -.~ ( IAF ’MA) Ak ad em iy a  nauk Az e’rbay d:i tanskoy 55K . 1 zve’st I va .
5cr twa  I I .~ I k e — i  ekhn Ichesk I ki t I ma renal Ic lwsk ikh
nauk

IAN I- i .~ i, (ANFA) Ak a du mlyn nauk 555K . lzv cat  t y n .  Se~ t w a  f t z t c t t k a y a

IA N K. , ,~ ( IA KFB ) Akatiem Iva nauk Ka~ akltskev 55K. 1 zvest
Se’ r I Va f t  ~ I ko—uta t e’nta t I cite ’akava

I r ~ IZTE A) l zmer (tel ‘ it:Iv :a t e ’k hn tk a

V l . ~ Vt: t V&~-A ) I zvt’st tva vvssh I ki t t tche ’bnykh ~,,-tvt ’tit ’tt  i v .  Ft  z ika

: i i,. ., e ( IVLIRA) I zvt’s t I va vyash I kh u~ he ’bnykh zaveeten ty
Pr I bores reye’n lye

i vi’. •. i  i - .- I .ki r IVUZB) I zvest I va vy ssi t  I kit  uch eb nykh ;avcde’it lv
Rad tot ’ 1 ek I ion I Its

71i



IVU Z Radio ! Iz ( IV YRA ) Izvestiya vysshtkh uchebnykh zavcdeniy. Radiofizika

KE (KVEKA ) Kvantovsya elektronika

KhVE (KHVKA ) Khimiya vysoktkh energty

KL (KNLTA) Ku I zltnays 1 e’tep Is ’

KLDV (KLI)VA) Knizhnaya letopis ’. Dopolnitel’nyy vypusk

KSp F (KRS1.’A) Kratktye aoobshch entyz i  po fiziki’

M Z I t I C  ( I H Z CA) Aksdemiya nauk SSSR. Izvestiya . Mekhanika
zht d k o s t i  I gaza

015 (O PSP A) Opt I ka I spe ’kt reskopi vs

OMI’ (OI’NPA ‘I Opt I ko—me ’kltsn Ic h,,’sksys p romvsh I t’nne at

Ot kr I .~tiii r (OIl ’OB ) Otkryt iva , I .~oht~~te’n iva , promvshLcunvve’ ohr az .t sy .
t e iV 8t’UVVe’  ~‘atak i

(P R TEA) Pr I ho i-v t tukhn  I ka e’kspe’r ime’n Is

R iF (RAEI.A ) Rad t ot ck l tn  tk a  I e Le ’kt r onika

RZh F (RZF1A) Re’ t c l - st  I v n v v  zh urnal  . Fiz ik s

RZLn ~ ,’ot I .~ t R:&:FA ~ Re’t t’tS t ( v n v v  zhurns I . Ct’ef I: I ka

RZItMe’ kit (RZMKA) Rt’ I e’ts t I vuv v ~lturna I . Me’kh ~ n I Its

R ZhM utr o le i g ( R 7 . M I R )  Rut t’rj t t v n v v  zl turna l . M e tr o l o g t v s  1 iznte’tite’l ‘nays
t ekhn I ka

RZI:Ra d tot (RZRAB ) Re’ I a ’ i S  t I vnyy zhurns I . Rad tot  e’khn I ka

Sb! She rn 1k . lute’ ri ta t tonal  Con It ’  retic c on Phenomena in
len t  zed Cases. 1 it  I t .  Re’ r t i n , 1Q 7 7 .  Proceedings.
Con t r i b u t e d  Papers . P ar t  2. leipzig, 1977.

Sb 2 1 ut ernst I ens I Con I erenc e on Phenomena t it I on i ze’d
Cases. I I t i t .  lIen In , 1Q 7 7 .  l’roct’i’diuga. C o n t r ib u t e d
Papers. Part 1. L e i p z I g ,  19 17.

Sb- I ELt ’me ’ut y I t~ khn ic l t e ’sk I ye sr edatva uprav l t ’niva I
re ’gul I r oy a n t v s.  N ovo churk asak . 1Q 77 .

ShA Vst ’aoyuznaya ken ! ere’n t at  vs pe I nzhenern nt prob I i’mam
te ’rmoyadernykh resktorov , Leningrad , 28— K) June
1971. I )ok lady,  v. 1, I .eningr ad , 1977.

Sh5 Opt iciteskava go togra t (vs I veve iirimeneniye.
Len ingrad , N auk~~, 1 97 7 .

5b6 I’r os tr sns tv e ’nnvve ’  medulva t e t v  avets.  Leningrad .
Naukn, tq ii .

77 

---- “-- ---- -— _  _ _ _



Sb? Radlotekhnika , no. 45, 1978.

SbB Voprosy atomnoy nauki i tekhnikl. Seriya proyektirovanlye ,
no. 2, 1977.

Sb9 Mezhdunarodnyy simpoziunt po perekhodnomu izlucheniyu ,
chastitsam vysokikh energiy , Yerevan, 1977. Trudy.
Yerevan , 1977.

SblO Opticheskiye I elektroopticheskiye melody i pribory analiza
sostava veshchestva . Kiyev , 1971.

SblJ Vych islIL~’1’riaya tekhnika. VI1’nyus, 1977.

Sb12 Vsesoyuznaya shkola po golografli. 9th. Tbilisi , 24—29
January 1977. Materialy. Leningrad , 1977.

Sh13 Tekhnicheskaya elektronlka i elektrodinainika , ~~ ~? , 1977.

5b14 Kachestvo elektronno—luche’vykh prihorov . Kiyev , 1977.

Sbl i Ek sperimenta l ’nyye metody I apparatura d iva  issledovaniy
turbuleutnosti. Novosihirak, 1977.

Sb1t Vsesoyuznuya shkola—konferentsiya molodykh uchenykh po flzike -
‘plazmy “Sovremennyye metody nagreva I diagnostiki  plazmy ,”

Khar ’kov , 1977. Tezisy dokladov . Khar ’kov, 1977.

TKIT (TKTEA) Tekiinika kino I televideniya

Tn Moskovskiy fizlko—tekhnicheskiy institut. Trudy, no. 12.
1977.

Tr2 Belorusskly universitet. Vestnik, seriya 1, no. 1, 1978.

T r 3  Severo—Kavkazskiy nauchnyy t sentr  vysahey shkoly. lzvestiya.
Yestestvennyye nauki , no. 3, 1977.

Tr4 Tsentral’nyy aerog ldredinamicheskiy tustitut. Uchennyye
zap lsk i, v. 8, no. 5, 1917.

Tr5 Moskovskiy I iziko—tekhnicheskiy institut. Trudy. Seriya
Obshchaya I molekulyarnaya I izika , no. 9 , 1977.

Tr6 Leningradskiy elektrotekhnicheskiy Institut. lzvestiya,
no. 216, 1977.

Tn Trudy uchebnykh institutov svyazi , no. 86 , 1977.

Tr8 Tartusskiy universitet. lichenyye zapiski , no. 443, 1977.

Tr9 Leningradskiy elektrotekhnicheskiy institut. Izvestiya ,
no. 221, 1977.

TrIO Moskovskiy energeticheskiy institut. Trudy , no. 334, 1977.

f 

78



Trll VNII fiziko—tekhnicheskikh i radioteklmichesklkh izmereniy.
Trudy, no. 34/64, 1977.

Trl2 VNII vodosnabzheniya, kanalizatsii, gidrotekhnicheskogo
sooruzheniya I inzhenernoy gidrogeologii. Trudy, no. 14,
1977.

Trl3 Moskovskoye vyssheye tekhnicheskoye uchilishehe. Trudy,
no. 258, 1977.

Trl4 Leningradskiy elektrotekhnicheskiy institut. Izvestiya, _ -

no. 215, 1977.

Tr15 Nauchnyye trudy vysshikh uchebnykh zavedeniy LitSSR.
Ul’trazvuk , no. 9, 1977.

Trl6 VNII fiziko—tekhnicheskikh i radiotekhnicheskikh izmereniy.
Trudy, no. 35/65, 1977.

TVT (TVTYA) Teplofizika vysokikh temperatur

UFN (UFNAA) tispekhi fizicheskikh nauk

UFZh (UFIZA) Ukrainskiy fizicheskiy zhurnal

VMU (VMUFA) Moskovskiy universitet. Vestnik. Fizika, astronomiya

ZhETF (ZEIFA) Zhurnal eksperituental’noy i teoreticheskoy f iziki

ZhETF P (ZFPRA) Pis’ma v Zhurnal eksperimental’noy I teoreticheskoy fiziki

ZhNiPFiK (ZNPFA) Zhurnal nauchnoy i pnikladnoy fotograf ii i kinematograf ii

ZhPS (ZPSBA) Zhurnal prikladnoy spektroskopii

ZhTF (ZTEFA) Zhurnal tekhnicheskoy fiziki

ZhTF P (PZTFD) Pis ’ma v Zhurnal tekhnicheskoy f iziki

/

/ 

_ _ _ - _ - _ - —----- -—- -- - -— ~~~~~~~~---“- - --- _ - _ _ - _ _ _ _ _ _ _ _ _



V. AUTHOR AFFILIATIONS

NS. Non—Soviet
0. Affiliation not given
1. Physics Institute im L~beeiev , P,N SSSR , MOSCOW (Fizicheakly institut in

Lebedeva AN SSSR).
2. Moscow State University (Moskoyskiy gosudarstvennyy universitet).
3. InstItute of Physics, AN BSSR , Minsk (Institut fiziki AN BSSR).
4. Physicotechnical Institute in loffe , Leningrad (Fiziko—tekhnicheskiy

institut in loffe). 
L

5. InstItute of Physics. AN UkrSSR , Kiev (institut fiziki AN UkrSSR).
6. Institute of Semiconductors , AN UkrSSR , Kiev (Institut poluprovodnlkov

AN UkrSSR) .
7. State Optic al Institute in Vavilov , Leningrad (Gosudarstve’nnvv opticheskiy

institeit in Vavilova ) .
10. I n s t i t u te  of Semiconductor  Physics , S iber ian  Branch , AN SSSR , Novos t h in sk

(Institut fiziki poluprovodnikov SOAN).
I. ’. Leningrad State U n I v e r s i t y  (Leningradskiy SOS univers [tet).
(I. Institute of Crystallography , AN SSSR , Moscow (Institut knistullografiya

AN SSSR).
14. Universit y ef Friendship Among Nat ions im Lumumba • Moscow (Univers itet

druzhby nanodov In Lumumby).
IS. Institute of Radio Engineering and ElectronIc s , AN SSSR , Moscow

(Institut radiotektiniki i elektroniki AN SSSR).
16. Moscow Engineering Physics Institute (Moskovskiy inzhenerno—uizicheskiy

in s t i t u t )
17. Institute of Mechanical Problents, AN SSSR , Moscow (institut problem

mekhaniki  AN SSSR) .
19. Moscow Power Engincering Institute (Moskovskiy energctichesktv institut).
21. Acoustics Institute , AN SSSR , Moscow (Akusticheskly Institut AN SSSR).
2 ) . Institute of Atomic Energy in Kurchatov , M oscow (Inst i t u t  at omnoy

energil in Kurchatova).
24. Moscow Higher Technical Co i t  e’gc in Bauman (Moskovskove vvs she ’ve ’

- tekhnicheskoye uchilishche tin Baumana).
30. Leningrad institute of Precision Mech anics  and Optics (Leningradskiy

inst itut tochnoy mekhau Iki 1 01)1 I.ki)
3-+ . Khar ’kov Sta te  U n i v e r s i ty  (Khar ’kovskiy CU).
35. Khar ’kov Institute of Radloelectronics (Khar ’kovskiy institut

radioelektroniki).
38. Kazan ’ Physicotechnical Institute (Kazanskiy flziko—tekhnicheskiy institut). 

p
39. Institute of Cybernetics , AN CruzSSR (Institut kibernetiki AN GruzSSR).
42. Ural Polytechnic Institute in Kirov , Sverdlovsk (UraI’ skiv politekhnicheskty

institut in Kirova).
44. Institute of Applied Physics , AN MSSR , Kishinev (Institut prikiadnoy

f iziki AN MSSR),
49. Vilnlus State University (Vil ’nyusskiy CU).
51. Kiev State University (Klyevskiv CU).
59. institute of Physics Research , AN ArmSSR ( I n a t it u t  f i z lch e s k lkh

Issledovaniy AN ArmSSR).
60. Institute of Physics , AN AzSSR (Instttut ftziki AN AzSSR).
64. institute of Atmospheric Physics , AN SSSR (In st i t u t  !t~~ik I  a tmosfe ry

AN SSSR).
65. Institute of Problems of Physics , AN SSSR ( I n s t  (tnt tizicheskikh problem

AN SSSR).
67. Institute of Physics of Chemistry . AN SSSR ( I n s t  ( t n t  khtm ichesk oy I i zik i

AN SSSR) .

80



71. Institute of Applied Mathematics, AN SSSR (Ins titut prikiadnoy inatematiki
AN SSSR).

72. Institute of Spectroscopy, AN SSSR (Institut spektroskoplI AN SSSR).
74. Institute of High Temperatures, AN SSSR (Institut vysokikh teinperatur

AN SSSR).
75. Institute of Automation and Electronic Measurements, Siberian Branch,

AN SSSR (Institut avtomatiki I elektrometrii SOAN).
78. Institute of Atmospheric Optics, Siberian Branch AN SSSR (Institut

optiki atmosfery SOAN) .
79. Institute of Nuclear Physics, Siberian Branch AN SSSR (Institut yadernoy

fiziki SOAN).
85. Institute of Nuclear Physics, AN UzSSR (Institut yadernoy fiziki

AN UzSSR).
87. Belorussian State University (Belorusskiy CU).
94. Gor ’kiy State University (Gor’kovskiy CU).
95. State Scientific Research and Planning Institute of the Rare Metals

Industry (Gos Ni proyektnyy institut redkometallicheskoy promyshlennosti).
98. Institute of Nuclear Physics at Moscow State University (Institut

yadernoy fiziki pri Moskovskom CU).
110. Leningrad Electrotechnical Institute (Leningradskiy elektrotekhnicheskiy

institut).
113. Leningrad Mechanical Institute (Leningradskiy mekhanicheskiy institut).
118. Moscow Physicotechnical Institute (Moskovskiy fizIko—tekhnlcheskiy

institut).
122. Scientific Research Institute of Physicochemistry in Karpov (NI

fiziko—khimicheskiy institut in Karpova).
1.31. Tartu State University (Tartusskiy CU).
133. Central Aerohydrodynainic Institute fin Zhukovskiy (Tsentral ’nyy

aerogidrodinamicheskiy institut liii Zhukovskogo).
135. Central Scientific Research Institute of Communications (Tsentral ’nyy

Nil svyazi).
136. Uzhgorod State University (Uzhgorodskiy GU).
140. All—Union Scientific Research Institute of Physicotechnical and

Radiotechnical Measurements (VNII fiziko—tekhnicheskikh i radiotekhnich—
eskIkh izmereniy).

141. All—Union Scientific Research Institute of Opticophysical Measurements
(VNII optiko—fizicheskikh izmereniy). —

144. All—Union Scientific Research Institute of Television and Radio
Broadcasting (VNII televideniya i radioveshchaniya).

152. Moscow Institute of Steel and Alloys (Moskovskiy institut stali i
splavov) .

161. Moscow Institute of Radio Engineering, Electronics and Automation
- ,(Moskovskiy institut radiotekhnika, elektroniki i avtomatiki).

174. Scientific Research Institute of Organic Intermediates and Dyestuffs,
Moscow (Nil organicheskikh poluproduktov i krasiteley). -

‘
193. Institute of Theoretical and Applied Mechanics, Siberian Branch,

AN SSSR, Novosibirsk (Institut teoreticheskoy i prikladnoy mekhaniki
SOAN).

202. Institute of Electronics, AN UzSSR , Tashkent (Institut elektroniki
AN UzSSR).

205. Moscow X—ray Radiological Scientific Research Institute (Moskovskiy

-

. 
NI rentgeno—radiologicheskiy institut).

210. Institute of Physics, Siberian Branch, AN SSSR (Institut fiziki SOAN).
231. Scientific Research Institute of Motion Pictures and Photography

(NI kinofotoinstitut).
240. Odessa State University (Odesskiy CU).

81

~

- --

~ 

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



248. Institute of Mechanics at Moscow State University (Institut mekhaniki pri
Moskovskoin GU).

264. Institute of Radiophysics and Electronics, AN ArmSSR (Institut
radlofiziki i elektroniki AN ArmSSR) .

295. Institute of Chemical Kinetics and Combustion, Siberian Branch, AN SSSR,
Novosibirsk (Ins titut khimecheskoy kinetiki I goreniya SOAN). —

326. Institute of Radioelectronics, AN SSSR (Insti tut radioelektroniki
AN SSSR).

343. North Caucasus Scientific Center of Higher Education (Severo—Kavkazskty
nauchnyy tsentr vysshey shkoly) .

426. Institute of Applied Physics, AN SSSR, Gor ’kiy (Ins titut pnikladnoy
fiziki AN SSSR).

441. Scientific Research Institute of Physics of Leningrad State University
(Nil fiziki Leningradskogo CU).

445. All—Union Scientific Research Institute of the Metrological Service,
Moscow (VNII metrologicheskoy sluzhby).

450. Scientific Research Institute of Stable Isotopes (NI stabil ’nykh —
izotopov).

451. All—Union Correspondence Institute of the Textile and Light Industry ,
Moscow (Vsesoyuznyy zaochnyy institut tekstil’noy I legkoy
promyshlennosti).

452. All—Union Scientific Research Institute of Water Supply, Sewer Systems,
Hydraulic Engineering Facilities and Engineering Hydrogeology (VNII
vodosnabzheniya, kanaliza tsli, gidrotekhnicheskogo sooruzheniya I
inzhenernoy gidrogeologii)

453. All—Union Scientific Research Institute of Nuclear Geophysics and
Geochemistry (VNII yadernoy geofiziki I geokhImii).

454. Computer Center of the Kara—Kalpak Branch, AN UzSSR , Nukus
(Vychislitel’nyy tsentr Karakalpakskogo filiala AN UzSSR).

82



S 0 5 ~ ~ — —. 1.1 ~ PP — -~ ~~~~~~~~~~~~ -n •~ ~~ ~ ‘0 4~ .-. i-t I’ - N _t 0 If’ 0’ 0. 1’— .‘- ,.~ -3 1
‘~i 0 O ) I ~) t ~’ I .t I~’ - . ’ 0~~~~~ - 0 ’ ~~~ - - U  ‘~~ V ’ ’ P  P~~~~~pf’ .-~~~j  ..~~~~~(~4 N p ~ - 5  ~i(N If) ,O N 1 I f’ -0

0. — aN I~ ’ - p

- .  r~(‘-I

‘I-
>4 A Z  ~ P 4 4  0 4 -‘ li ’I

— I  .2 ~.4  > >  0 ) p ~~~..2. £ 4  U. 401 .2 ‘ - ‘ I i  > ~5’ ~- w . t  ~- 4 Z Z  LU
~ >4  0 0 .4  -. ~- ‘ - a  2 “~~-~~- - >n.~~~ .-.

2 4 )-C~~ ~ 1>>  >0  LJ4 2 L~~~~ ~~~ ‘— ~-‘ ~~ > > 4 O M  ~~~ ‘——, 4~~~~~~U)> t > —  ~J >  :-. -~ ). ~- a~~ . LI ~~~~ > > ~~~ >t 0 Ij t  W > ~~~~0 J > U ) ~~~~>3~~~~J ~~ 4Z  .2. 2>  > 2 0  4 - .  J G~~~ U ) W 0 O -  0 >-Z Z O P - 4 O Z U ) WI-, > w > . - w  z > — o  .>~~~ ~~~~~~~~~~~~~ > 0  ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W w Z W ZOi -  I~~-.O~~~ U)i~~W - 0 Z C P L n U ) Z C , 3
~ 2 — %‘ Li I- 4.4 Z ~ Z P- 4 4 U) U) ~t 

~ Li ~. > .2 Li p.- ~j  :3 ~ . .~ ~ ~ Z Z 2 Z Z Z Z n.> X ~ I ~~ Z —
Z~~~~~~4X Xl’-444t~~~ P-- 4-- I J I~~~O0~~.4--N

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ _) U ’  In
S. S- ).~~~ - ‘- L I x z x X I Z r x I x I Z x I Z x x I I I r

J U U J U U U L) 0 0 0 0 t. J U U L JU U L )LJU L)

ci~ ’r 4 S S ’ N  ~~~~~NNI f t .-, If~~~~u ’ U ) t N  p.1 .c ci i bI ..~ If) S b’) ’0 ’0 ’0 N 0r4 r, r~ N ‘0 -~~

IA-I ‘
--p

L U)

4 0
_t

U N I 3 ‘5>4’> . 0 Uz  ~1 C’ S 0 .2  4
U. Li. .2 —. 0. 2 P1

~i~~~~~~LiZ  0. 2 Li .Z 1,1) > .-. 5 .1 4 ... .~ 4 I ~)- >. £ 0  )- Z ) N 0 : 3  . 2 L i . t ’~~-’t g I  IJt Li. .—. ~3 ~ 3 4 .—. 0.. I- - 4 ..-. .2 .4 .1 .-. > 3 — ~- ~1 0 - P  5— 0 .5 2 CI > ~— Ui .~i U) 5-— 5--
.4 02  ~ .-. 4 ~ 0 ~~ 0 > .3~~~ U Z >’ > ’ > U . 4 > 4 0 > P 1  ~~~~~~

~,< > Z 0P . . Z U) 0 U) I1c. 0 > Z  > Z L  4~~~~> W > U > > . 2 Z’ > . - .  I
u~ ~~~~~~~~~~~~~ 4 -  Z Z > 0 4 > 0P - ~ ‘ N Z PAi~~~~W W 0 W w > > >> > .~~~~2 > ’>~~~~>> n .>>  -‘

~~ Z~~~ * O Z - . 0 Z Z W~~~ _ I>  ULU Z Z ) - Z Z 0 .  I n . n . L J 0 O 0 4~~-. ’- O W O O  O 4 > Z~~’-~~4 0 4~~~ NN 4 O W 0 0 OO ~~~~ -~~~~~~0 P 1 N X’- .4 44I - . 5--- 2 44  ~f lIn U ) O 0> I~~~ O U) U)~~~ t I .J O. -a C’ u’
p.., > Li 0 LU LU LU £ Z ~

- 4.4 Lii 4.4 U) Li Ui - >- 0 I U) NU. 0 .4 2 0 0  0 0 0  I-. -.i .-
~ —. 00 0  0) 4  ~ . I’- I— I I ~ U) I ’- 0 c .~.4 Z ~ ~ CS) U) UI U) 0 ~ U. U. .1 P1 4 .2 .2. 0 0 ~ ~.1 ~J 2 2 2 .2 LX LX U. LX 5— 5-- 5— 5-. N LU Li LU —, C c- ~W W W W W W L U W W W W W W ~~~~~~ -, .-’. . 4 -3 .4 . ) 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 U .  U . 2 U . 0 .  L X X

00.2.0 .o .z .z a .za a a~~~a a a O a  .1. a0

~3 —I f I N O. 0 0. 0. e4
5 S I P ~) ..4 N ) N S ( 4  >~~~~5 i - O N~~ ) N I N  ‘C ’ O ’O  ‘~‘ ‘0~~~ ‘0~~~~~N 5 N 0 S N~~~~~~~~~~~~ N5 b)bi

‘0 -4 U)
N

—

‘IU) .2 P.4
4

0 0 x a (1’ P-, 4.1 5-- 3 £ >U.
I 4 U. 2 ~ .4 ‘-.4 4 . 4 . 2  4 0 2 p’. ” .-. ~~-. >4
~~W 4> 3 .2 -.Z ~Z 5 -- 0 . > >  ~- .2 -‘ ‘  ‘-.~~~~~~~s— U. 4 >  0. 3 3 4- Z) 4.. .-. 00  3 W L  Z >* ’- 0 >  -3 >
t Z - 4  0 2 ‘ tQ~~ LU 4 > ) —  2 > ~~~~> > n .  -0 00  1- > P 4 W U )~~~ 4 6>

.i> 4 O W >  .2 2 e IN-0. W O  (1) 0 4 - 4  ~ . -4 4 1 . 4 0 2 -  C f l > > >) . O > >
> 0O)- Z Lii > 0 Z- z -4 L U~~~ 0> n . > Z  > > 3~~~ > 0 Z > Z ~~~ W > )- - .3 , -O O Q O~~~ 0W

W~~~ 4 6 W N 4 4D  W 4 I Q 0 0~~~~O~~~~’~4 W  0 0 0~~~~4)- , . i O . . W U ) W U t W~~~~)-
~~ Z 0 ’-’~~~~-0l-  )- Z P 4 6 0 Z~~~~~~~~~~~Z Z Z 2 Z X~~~ )- > > L X  ~~ U X 0 >~~~~~~~~~~~~~~~ N 4 4

6~~~ P- 0 ZN>  4 4 . 4 1 0 4 I Z . 4:’ 4 I — 4 4 4 4 u’ - .*X . - . 0 o, -t 6~~~ U ) -  W 0 0 0 00 0 0) - )-

U) U)~~~> >X N N  4 4 4 4 4 4 4 4 4 4 4 4 4 - 6 4 6 - 4 4 4 4 6 4 4 6  4 ’~~W W W W W W % A 1 4.4 W W W U S W
4 44 4 4 6 44  a 0 0 0 a 0 0 0 0  m o o  m o m  a a a m m m  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

U) 5 (‘4 —4 —A U) (‘-4 5. N N N Ii) .~4 0~ 0’- ‘0 0’ 0 N C’) U) 1 0 .0 0 Ui C’) .~ (‘-4 N N (‘I a .-~ N N 0. 5 0’- 5 43) 
~

) ..p -$ 5. ,5 N .5
1) N W 1Ifl h1 (’- *  S C ’I N S S M 3 N N  N- C N N  S N N P ’ ) M N N . 0 ’ 0~~) ’ 0 S C ’ - 4 N I 3 )  ‘01)4’0 -0 s

(‘4 0’- F’-- (‘A
(‘4 5 N N

>
U.

-4
a

3 P4 LU 0 >
‘-4 w o n .  ). ~6 P4 4 5) 14)- U. LU 44.4  > 5) 4 >

0 5) 0 6 - C U) 0:3.-’I ).~~~ ).~~~ > 4  P4 (5 > ~~~~‘-

~~~~~~~~~ zi~~~z a c > n~ u ~~~~~~~~~~~ 4 in> > n.e
~~ )- ). 045 4.. (5- 1 5 ) 1  (5 -~~~~> Z . J ’ >  6 ~~4 LU> U)>~~~P4 4~~~> )~ (5 n . > WN Z Z n . n .  ~~~ P, 0>(5 . . u~~ 

). ‘Z  4.10
LU > Z~~~ O ) 6 ~~.~~ 0 4~~ * L Z~~~~~~)-L~~~~~Z d > W ( J W w

~~~~~~~ ~~ dd~~~~ . w0 .  U) ~~~~
)

~~-J WJ0)-00 Z~~~U~~
2.’W D > W X I&* )- ) - ) - ) . . .

). 5. ’.• )-

~~ 
)- 4 Z 0 5 .-6 6~~~ .J5)U) ~~ W ) * ) - -  W W P ~~~~~~~~~~~~~~~~~~~~~ W 0~~~~4 ) -  Z~~~

)- 0 -C I
u~~~~ii. U) X j

4 n . - C ... 4 5 W W U J 4.. ’- * . J t 4 0~~~ 0(5  “4~.. 
~~~~~~~~~~~~~~~~

4 4 4 4 4 4 4
0.00 0 0 0 0(5

S t

.

~

.. 
~~~~~

.. _ _  _ _ _  _ _ _ _ _ _ _  -- --- -— - - -~~~~~~~ -~ - .  —-p.- — -.



0 -N  ~- a 0 - 0 N U i t 4’ 0r 1 N 0 N N N S N l f) 5 5 W 0 .. - o a 0 N~~ - S — 5 ) p 0 ’ f , 0 - —~~~ -,-- N 01-..0
N- C  rJ N .- . r’- N S S N N  - O N- NI f ) N S N I O  N-

~~~) . 0~~~~~ ’0 ’0  — P * ’ I .— r-- r3) r’-
N a
‘.4 .1’

N
N

2
LX

I- - -
‘6 4 U. .-. t ~- >

Li. )- 2 2 .-. 4 > •(5 0)>>  ~~ >t  3 “. 4 0  U~ Li0 0 4 ( 5 0  i-i > 4 0 4-  U) U) 0) -6 >- Li
2 Z > > W 0 > > - —. > 0 0 .  .40) 01 W > 0 4C f l W 0> > i - 4 4 3~~~ > 4 4 W 0) -  Q 4  00.. 11)1 > - > 0 4  ~ I n. p.-. >)- )-~~~~ W~~ .2 3 >-)‘- I- 3 Z ) ~~ > UI _ I C  £ 1 1  0 Z~~~ I4 C f l J > 4.4 C) - -Lii Z~~~~I X >  L U > - > > -  - 4 J ) - 4U ) O > 3 - ’-4 ~~~4 _ I  UUU) Z~~~ O ’-’ > 0 r) - Z W’ . ,U U W o Z Z O W n . L X J  Z Zz 0  . J > Z n . w — — —  4 1 — 2 0 >  0u.-4

~‘ 0 _ I _ I4 4 Z  (f lW~~~ Z 0 0 O -  - Z . lN z z - o w W 0 n . > > >.- > > U  6 0 W  1.4 4-. I
O O W W ) - > - O 0 U) 0 0 0 0 0 EZ Z ( 5 N4 i . • 4* N N Z 4 L U W C -  W W I 3 > N 0  U) O Ii. N 4 - -n . U .n . n . L X n . 4 4 6 W p., ,4 1.• . . 43 ) . 0 0 0 0 0 0 W n . U . n . L X n . c n W U) 4 -  ) - 0 0 .  P I _ I (~~J LX

W W C O  a
X I I I  -~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‘0 N NN  - C N N -C  5.4 .. (“4 0 5 1 f lC- 1 S 5’ 0  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1f) .-’ .5
- If)

0 a N
S (‘I —

U)
0

U) £
£ > )- LU >

— . 4 4  > 4> 0  3 5- ‘—P > .4 0 Li. £
O NI Li. P-4 .2 0 ~ 5- 1 11 4 4 _I 3 0) — 1U) 4 £U) Z 00.--.> .2 .-. 0. ‘5 P-4 > L .> > . 4  3 I—
Z 4 o  4. .Z  > 5 . 3 4 - i  > U.E~~ 2 0.> >1 2  > 5 - >  0 5- 4 _

~~> ‘54 £ .114.4 > Z > > >U . C) I ‘5W 4e~~- .X Li ‘5 ~3 Z_I > ~Zz > >  ‘ ) >> 3 4~~~ ’-’ .-4 1 0 4 0 W 00 0  N U 0 U > -Z ~~ 5 - I  ~~ W 0>- >- ‘2 >~~~ 0- 0 . > >>
— - 02  00)-  CI > Z NJ  Z I 1 E U . Z  n..-.0 .-. n. s 0 U) 4 U i  P . 4 0 0 1 > w : 3 L X  C O W

. . 1 4 N 4 L i U .Z 0 X4 n .- 4 1Z . - , .-. .-. .-. W~~~~~U3 >~~~~~ Cf l> L U >.- .~~~~~>J  ( 5 I Z~~~ U I W > - > - -4 - 0 . ZZ > -w x 3 )- . 4 w W~~~ ( 5 Z 4 n . U ’ 4 U ) W q )( o W X  4 O L U U ) I - ON O I X O L U S .  ~~ U ) > 4 - 0 4Z I U . 3 3 W  4 -
O N O C INn . n . n . Z 4 f l 3 4 -  0 W P 4 ~~~ 4 4 4 4~~~~Lf l U ) J N .4 0 0N) - 4-~~~ U)~ -I.-. n . 0O 0 -  3 > - W U O I LIZ Oz z n.u) I -> > > > - ) - N_ I .j z z zZ n . n . n . n . n .  n . 4 - P 4 2 4 - 4 4 4 W 0 3 3 4 0 0 L U 0 _ I _ I _ I _ I _I I Z Z n . n . n .
4 4  4 4 4 4 4 4 - 4 4 W W W W W W W W W L U U J  W W I i - . .-, _ I 1 .j ..j ,J_ I . J Z 0 0 0 0 00 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 t 3 0 00 0 0 0 0 0 0 00 0 0 0 0 0 00 0 0 0 0 0

C O N ’ 0 N O  0’0.N’0 N0’UiNN.40’p)~~~ 1-IN~~)5NW. .....NWN,O 5-C C —. S ‘C -C (’-I I’) ‘ 0 N c I I f’ 0 (~,l - C N S r’ )  AI~~II~~~’)NN 5 . 0 0 - 0
(N ON  0 0
— -ON S C’)

S

(3 >— 0) 
U. 0 . 0  £ 0 .4 0 ‘2 4 LU ‘-I

0)0 3 n. >6  >- Li..-. 4 S-P > 4- 4 ) -  4 . 4>
5- LU 3 5. 2 £ >4 >>  -4 4 4 - 0  25)

4 >  Ui 5- I-> Li. 4 > 6 > 5 - U)  I >1 0 3*  )-0 >4.1 * 0 -- 4 2
U U) 4.1 -4 1  -~ 0 >U) Z 4 3 >> >n . U )  > U . Z . 4  4 W  P4

l’-4 > 5 .4 -  3 1 (52 > J > > 5 . > 0 3 6 > L X s Z X 0 C I  Li > * W > Z  4 1  > >>*
~~ Z -  — W 0 _ I 0 0 0 0* i 2 .E W Z U U .* ) . X* 0  I W’ .• Q l U  O O W I

4 *.J Z 4- ha n. ..J x 4 Z 3 n . n . 6 4- 4 0 0 Z P- W U . 0 . 3 O 4 5 W Z ZU > - * * ( 5 I
3 4 4 -U)  n. I.-WWU)  UW N0 0 0 0 ). - . . 4U I D . 4 - .-. 5) , - U .4 . 4 . . • . 4Z> - i n  3 4 — 0

2 4 - 5 - 4 1  W X O O’ . •  n.)- ) - 0 0 0 0 0 Z U . > -J ..J_In.IAIOII.. JE4 - 4 4 W n .
3 3.  ~~~~~

- ao_ l z o. 6 4 4 W W W w w w W W W 1 0  0 0 0 0 n . n . n . 3  4 4 4 4(5 ( 5 ( 5 (5(5 W W W W W  Li. Li. IL (3000

a .0 0. I’. N l() C’- S N — Ii) 0 C’- W) S .4 -5 0 .5 0. N I’-- (‘4 -0 N ~1 Ii’) 43) . .4 F’-- .1 5 a .~ C’- V) N S 5 0 00 . N (‘4 N
— ‘-0 b~~5~~) S . . 4 N b~ ‘ 0 N ’O M ’O ’0 —O 5 —4 ’0 .-4 .- N 4 ) S ’O .- N - $N N  N V I ~~’) .-4 N N

U) 0 Ii) (54
N N

(3
(3

5. 4 2
- W I

4 4 0)-  £ 3 >
3 0 2 i44 .

~~~~~ 0 ‘ 4
5. 5. 5 - L U  0 2 ‘-4~~~~ (fl .J > XIS > 0 - 4 U

2 .4 4 5- >~~4 - *2 3  5 . 1 1  4.1 1.4 5. U ‘6 5.
5. LU 5. 2 2 > .4 6 4  > >* >  ( 5 . 4 4 3 0  4.. W >)- O

2*  3 (5 ~~~~~~ 4 > 2 -’  I~...I> >5.4.14 > 0 4 . 0 4 0  5. 5. U 5. 2 ‘.‘
5. 3.4 Z W 0 > -  >4 .4  . 4 0 4 4 W > W > 5) 6~~~0 0 ( 5 * 5 )
0-6 0.20 (5*~~~~il.~~~~~~~~~~ 4) . ) .> 5.~~~~ U) . 4) - *  .4 0 ) - N . J O I I > ) -  0 45 -4 2 4 - 4 5 4

4 4 4  0 ) - W ) -O > C  W 0 0 0 5 -  5).4I-> ~~ P44 - U . 5 . I C 0 L UI~~~*~~~Z ( 5 5 .  45 w > n .
~~~~~~~~~~~ . 4 0 2( 5 ( 5 ( 5 > -  Z X U ) (fl C f l i n U) 3 X 4 O~~~~~n..-.000UJ(fl 4 . . 4 5 4 5~.4 4 #.• )- (5 iw $ . .•>Q4-
O NP 4~~ç~~ ‘4> N . 4 )- 1 4- U. 4U ’ . 4’.~ .4 3 )- N ) - Z 5 - ) - 4 - n . n . 0 0 Z 4- 0 O 0 Z I 3 L 0*  4 4 2 0 0 . - .

~~~~o 0 > > 0 0 Z 1 Z Z ZZ Z  Z 0 0 5 . 4 0 0 4 4 0 0J . 4Z Z0 0 0 > - 6W 0 0 0 0 0 0 01
0 0 00 0 0 03 3 3 3 3 3

0 000 0

84

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



P ~~~~~O U) M N N U i U) i i) N 4 ) a t N ’ 0 O ( N C C i N . - PO . C I f N N o I A~)(N r.- 0’ L- N ) - o r ’ ) . 5 A N 0 A-- o ~~p o N . - po
—‘ -0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - C ’ ) S N  5 ~~ — . N N 5~~) C N I . ) N NN  . 0— ( ’ .e4 -C -i-J N

— IA _P 
- - - -

0 0 NO’ -.
C’) N

U,
-P -4 -3 2 ‘5 —

1 0. .-. . 2 . 2 0 1
£ U) 5. .4 > • 2 3

0 LU 2 — > > > - P 1 > 0 11) 0) 3 5- 4.1W Li 05- 40.>). >45..- .)- 4 *  >5 .  0 - 2 1  5- 0  Z 5-
Z > >  0 -2 0. .4 -4 >  (fl —. -4 0. Li. U) CI 6 0 0 5 - 2  .4 >13 * .-. 5. 5 - 5 . 5 -0 >

. 4* 0 . 4  0 - 6 0>*  .4 4 - 4 -  U . k-’ * * ‘• 4  > 22  11 0 0-4 2 .-. . - ‘ * O1>2 I 3 W *  UlI> ‘ 2 0 1 2 0 )  ‘-i 4.4 0 ) 2 2* >  4 >* > -U>  * * 0 * 2 2. 4 00 0 0 5-  2 > > > >  0(3  4 >~~~ 0 . > 4 4 W W U ) 0> > - U ) O # - . U I 3 0 Z~~~~4 5 - z U)  U ) W-4
Z Z* * -6 -4 4 W W w L U w U . *  > > > >> > 0  0 0~~.i I I4-c1)C - 1 0 0 1 4- 0 ( 0.4 >- >- 4 - 5 .4 - I ) .
4 - 4 - 5 - W J _ I 0 0 3-4 4 4 4 4 ZW 4 - . J _ I . . 4 _ I _ I J O( 5 0 ) U ) 3 > > > > 5- W > -* Z Z > >~~ 1 0 0( 3 . 2 . 2 .4 2 3 1
0 1 U ) U) 4 - 4 - 4 - 4 - 4 - 1 - > > > > > >N N N I N N N N NN4 4 4 4 4 4 4 4 4 L U L i . — .~~’ . — — . - . C ) 0 1 3 3- 3 5 - 5 - 5 - O0 00 0 00 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 00 0 0 0 0 0  0 0 0 0  0 . 2 0 0 0 . 0  0. 0 0 0 0 0  0 0 0  0 03

S S f I It) .-4 .-lSS SN.4P’) 1i) - . 45 N - O N N  N NN .-. N -O 4 P S N . - .’ S ( N N C I S ( N C I.0 CI ... C ... .5 ...NN II)
N 0 Ii) C— 0 .1 -O
— .5 43) .4 CI

a
S

>0
I U) P2 ‘2 0

.4 0 4- 1  0>  11)4
0. 3. 4 3 .-. .-. 2*  0 U) P.-. ‘5-i 01 .4 41 5. 5- ‘ 5 0 0~~> >>  ‘2 ~ 4 - 3 > >  -60. > £ > .22 Z ‘5 >Q.~~~~-.> 0 00 > >  5- . 4 4 1 5 - 4- 4  ,.4

5-10 .4 5 - 0 3  ‘5.-  > 0 ) 0 ) 0 )4 W O Z  2 2  LiJ .-. U) 4 . J 0 > O Z >
4 .-.>- >4 4*5 - 0 . - .  ‘ 5 0 > 4 - 4 - 4 -  2 *_ I C f l5- ‘--* ‘-4 # - 4 . 4 3> - 6 >- *  5- *5 -  Z U .Z > U .  5-
O)s~~- 0 * 4 4  1 3>0  * Q W 4 . ILIJ>.4 4- 30  4 - 4 - 5 - C )  (1)> U) >Z C 1) Z . 10 4-i
4 - 0 ) 4 - 5 - 12 ( 0 2 > > >  0 > _ I 5 -) . > - 0 * > > W4 - 5 - . 4 > > Z Z  X > > > W>  O L U 4- ” - 4 * > >Z > 0 *
. 4> Z Z . 4> I W W W > 4- 0 0Z 0 4 - i.--. -.* 1 0 0 2’2  5. 4 - 4>* 0 0 0 I 0 0.J >- . - -.*X W W . - . W U)
J 0 L U W* O U 5 - N NW L U I- . 0 0) * 2 1 14 ( 5 0 1- 4 0 > L U J > 4- 4 - W 3 J_ I J U ) I W - . . 4 0 0 0 . 4 _ I > I’ 5 >

2 3 3 4 4  N 1 2 W  W O O  000. )- ‘ 6 . 40 . 0W  ) 0 0 0 1 0 ) ) .> -  3 5 - 5 - Li * £ 2 2 00 0 00  0 ,3)10
U)U) W .-. 44 i - 4 5- 5-  ) . 5 - 0 0 W_ I . J_ I _ I _ I _ I J . 4 I Z ZZ Z Z Z  Z Z Z Z ZQ . U- Q - 0 0 0 0 0 0 0 0 0 0 0 0  (fl U)
. 4 I 4 _I_ I_ I _ I .- J _ IZ2 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5- 1*

IA) 1p - ON . 4. 5  .-~ C- SG- C j o  — — ‘-. 0’ .5 — 4 . 5 . 5 0 0 .  .‘-i U)~~ If) N N C-I (‘-4 0 ’ 43) ~~ C-I .-. S N  43) C-i C’) .-. 0) (‘-1 5 C-l W .1- k a
N . — 4 5 0 5 0 5 N N 0  -0 ’ O O S  5 — . N C-I -C -O . - 4 5 N 5 - 0 I f) I O I A N I f )CN IA’ ) k lOb ’) --O .-4 C -I N -O N

(545 .4 —. Ii’)
I

I
2

LU-C LU 5.
5- 5- DI

£ 00) > ~--6 > 2 2  ‘2 LU Z (3 .-. a
5- 4  01 -6 2 £ 4101 .-‘ ,-. _I > 0.
6> -4 LU 5 ->>  > -4 ‘5 ‘2 0 33 1— (3 LU .4 .4
i lO .4> 4 4 4 . .  3>- U) .4 3 W  (3 >4  3 1 2 . 2 .  W ’-. 5- >- 0 5- x )- 4 >- ’2 5-
(04- I A > -  i Z > X 5 .Z > ->-- > ( 5  * £ Z > -* 4 4  LX 5- 4 .-. 0 -4 * .-.

— > 4 4 4 > 5 - 2 4 4  1> (00 .4  LU ( 5 3 > 0)  3 . 4>  * > > > - 4 >* *U ) U) 4 >2 >  *1140 ‘444 > 2 2  W > Z > X I U) > >— 4- N 2 1 > 1 . 40 >4 0 0  0 42 0) 2 4 0~~-i 4(1)
5- 1 - 6 2*_ I >  P4 4- I>)-  0* 0 )  Z > U Z> - . Z  O ’ - 4 3 1 O) - _ I* I * > 0 > W Z >  5 . 2 1 > > >
W W I 4 4 0 ) 4 4 W 0 ~~-NL.4 -6 4> P - 3 3>  > NW L U L X. 4 0 ) - 0 0 I (5 € N Z L X U - 4 0 0 0 4- 0 0 ’  O - C * W W W
4 - . 4 5 ) O ZX 5 - 3 ( 5 Z U) > > 0 4 45 - 0 0 4 ( 5 5 - W U .* U . W 4N_ I i 4 Z 0 . O . 4 5- 1 0 _ I W’ - ’ * Z _ I ) - 3 _ I _ I _ I

- . 4 _I03 1 4W 4 4 - 3 4 6 4 W_ I Z Z 2 Q ,  0 .4 - 4 0 0) . 4 ’ 6 Z 0 ( 5 I XN N 5- 0 1 1 4 , . 1 4 0 _ I 6 L U I - 4- s - U i 1 0 W
J J . 4 _ I Z ZZ 0 . U . 0 0 0 0 0 0 0 0 0 0 0 ( 5 W ( 5 4- N N 0 4 4 4 4 6 4. 4 J 0 0 0 0 3 > > L UZ 0 0 00 U ) ( 5 ( 5
4 4 4 4 4 - 4-4 4 - 4 4 6 - 4 4 4 4 - 4 4’ 6  4 4 4 4 4 - c  4 4 w 1 1 1 1 1 2 2 1 1 2 1  I IX . 4 4 4 . 4 . 4 . 4 4 4 # - ..-. ’-i
* * * * * * x * * * * * * * * * * * * * * * * * * x * * * * * * * * * *

0’ ..4 N ’O 0 . 0 .Q a N NN I f) N U) N A I~~0 ’ 0 N 0’ 0 ’ 5 S N b) N I I~~NS 5 . 0  NO— a O O b) .4 N 0 U ) . 4 N 0
-4~~)N-4 ’0 N S~~~ -iNNN.4 N N - OS N - 0  ‘ON .4b1N~~ 13) 151 NC’) N 5 C’ - S N N  N’O I’--

0-. 0 0
1’) S

4
*U)

0
1-
4 5

4 4>  (41 4-4 0) 0.
5- 0

0. 2 . 1 0  ~ 4 1 21 LU i-i I-i 5.
4 >  4 0 .~ NN .4 >  ‘6

.J 4..~-4 0 .0 0 >  44 5. 5. 3 > 0  4 >  0 W -‘ 5.- U. Z
S 2* 4..J 4 4* 3  4 0 )  4 4 4  (0 )- 0. NI- 5- >2  3.4

5. 4. 5 .2 5 2 20  5. 5. 5 - L U >  100 5-2  ) U I  * I

~~~~ 4 W Z Z Z( ~~P4
1.40 

~~

W 8 4Z 0  04 (0 5 - 04 — . _ I r 0 . 0 >) -  2 . 4 4 4  .44  05) >
5- 22 0 5 .  5 X 5 - W I -~~~Z S *

2 4-1 .4 ~~ OWl -u n ’.. 4 > 5 . 4” I Z ’ . 4> > > > > >5 . > >* W 0  L W

~~~~~~~ 
. - . - O W L  ~~ 4 

. 4*0
( 5 ( 5 5 50  4 5  .J - 4 OU UZ Z ZI ”-4112 4 3 3 X Z J 0~~~~~0 W Z 4-~~ Z 0 Q

O

~~~

.4 4 4

~~~

5 - 5 - N 4 (5

~~~~~~

8 5 - 0
0 . 4 . 4 . 4 . 4 . 4 2 0 0 .  0U40) ) .5 . 5 .> > > > > > >5 . 5N N ~~ ~~ N

2 2  2 2*2 2 2*

85 

-—- - -- —_ 
~~~

- -~~.--



---- - -

~~~~~

----- 

~~~~

— - — -— - .  

- 
~-~i’~~

‘I

IA1 -C —. C I S - O . 4~~~ S . 4 N  CI O ’C N I A ) . 5 S r J P’- i - IfI -C S -C1 C4 I A 1 C l N I A~~~~ P C A 2 N C - 4 - C C - - 0lA1 f j 1 0( ’4 4’)

CNN (1) 6) N O - - C  ‘ P  0-
(‘I S S N .-. S

N N Cl
.5 .5 14, 5

‘2
(1) 5. ‘2 ‘2 U)(3 (3 3.

2 4>  2 6 .--. Li (35. 4 0.>  . 4 0 .  £ Li. - ’--- 0) 5- ‘2 4 - 0
44 3> -  0 2 >3 .  ‘-. >-5 0. 4 0)  -.5. .~ U)

45 - . - i >> >  > ‘2  5-- 4 2 0 1  2 0 0 1  42 4-. ‘ 5 U .Z  P - _ I  .4 > 5 -  . 4( 33 2 .4 ~‘ L U . 4  3 4 4 4  5 - 3 . 4  2 >  2 . 4  U) )- 4.J 4> 42*0 > 5 . 0)>> >  6 40)  *5 -  5 . 5 . 5- >-  ‘3 5. U) 0 . 0 ) > - > 0 ) 4 (3 4*  ‘ 2>(00 0>0 0 0>> >  U) -I ~~~~~~~ > > > 03 > — A > U )  ‘2 *0  0 1 0> 0)4 -2 20W _ I _ I 4 . J_ I _ I _ IW W W > 5 0 >  5 . >> W L i L U_ I,i 0 0 2 5- L i  1 0’ .>> > >  C f l_ I > - 4 2 N W N O ) - -  P4 4.-P
*. 4 . 4 . 4 . 4 5 - 5- 5 - 5 - 5 - 5 - 0  ‘- . W 2 0 00 0 5 - > -  * 0 . 4 4  IZ I . J 0 0 0 0 U )> . - 4W £ 0 IW 4 4 .,L~~.4

‘-- . 4 ’ 2 4 P 1’ 6 4 1 0 L 0 1 0 1 0 >) . . - . 2 2Z 4- -4 P 1 4 2 3 3 - 4 XZ U 4 0 3N N N N  D > J 0 4 -4 2 4 C S > Z 6 6 241111111 1 1 1 1 0 -  W * C I 0 0 N N IN 4 - 0 ) > - X L ) - • . 0~~~ 4 ( 3 0 0 Q O) . 4- D 5- i 3 1 I_~ ’6 . 4 P - P - .
2*2  * 2 2* 2 2  * 2.4.42000000.0W)-- 4 - 4 - U J _ I - _ 3 2 0 0 0 0 0 0 0 U )4 - 4 -  F—I L) 2 1 0 0 0 0 1 W _I

P -~

.1 — (N 0) ..‘O N 50- N — 4 3 ) 0  5 0  (‘1 If) 43 — .5 4- 0 0  ‘-.0- 0 1  N NN.-P a ‘-40’ N -0 -i a N .1- 0’ 0- 5-0 - C O O N
— -‘-0 ’O N.—i -O N 1 0 1 f )N l f ) N S( N O —. —. If) N ’S C C- I 1 ) S . 0  C (’-t .i 0 0 N ( N N 0 . 0 )5 —i0 C’)

12. -i .4
‘lS I,) 4-

I

‘2 Li “1

- 
. 4 5  5- 14-

, -~~ £ 43)
0 3  3. 0. ‘2 — ~~ 1 .2 o 0-4  4 4 ‘2 U)

— ‘2 >0  411.. U) 5- L i  3. 0 - 5 -  ‘2 2 0- .-. 5 2 U)
3. 2 1 5-  4- 13 5 - 3 . 0  3.> . - - U ) 5 - 5 - - .  3 0  0 5 > .4 .2 Z

C IU IO Z .-P 5. .—. 5. i-i 1.. > 2 . 4 0  ~—~ *>( 3 >- . 4> 2  Li > i  3.
‘5 I— ‘5 >0  0 00 )  I 4 - * U)  2 Z N I Z > -> 0  0 2  ‘5 -‘Z 4 - 2 5 (0 2 >>  2 3. 0 0 2 2 2  > Z> L )  0 ) 3> 2 2 0 Z W  0* 1 3  3.

W > Z U 4 U> > - 2 >~~- 4 W 4 . J  . 4 > 0 0101 OZ Z* O . - .  ‘ i * 5 - >LJ 0 1~112.412- - 2 2 6  (1) 0)0>
4- ‘2 1 10 0  II ~~~ 0 * O 4 - _ I 0 . 4 P 2 X W W4 Z J> > 4. -~~--i~~~ U ) C ) ( 3 0 ) -  2 L ) 4 0 0 2 . - - . 5- Z4 -  - -> 0
OZ I U) 0 ) * Z > >* W U )  5-0 Z W 0 _ I 4- 2 I I N 1 0 0 O 0 I 0 1* W O * 3 3 Z 3~ -~ 0 W L i L i Z J 0 4 3 . W 2
I’-- . W3 - 6 P - 4 4 4 0 0 5 - 5 - > - N 4 W 0 0 0 W. - . 4 0 0 0 01 3 2 2 U) 3 5 - , - - . 0 0 ) 5- > - 4 1Z 3 > >_ I -  N I — J 5- W I I

. 4 . 4  .4 .4 .3.4 . 4 . 4  .4 1 1 1 2 2  2 2 LX LX LX LX LX LX LX LX LX LX 0(0 4- 4- 4— 4- N N N N 0 0_ I  .4 0. LX U) — N ~.44 4 6 4 4 4  - 6 6 6 - 4  4 4 4 4 4- 4  4 4 2 4 4  41 ‘ 5 ’ 2 . 2  4 4 4  ‘2 4 4  6 42 4 4  4 1 4 - 4 - 4  4 -it Li Li LU LU 1 0 1 0 W  LU 104 - .
£2 £ 1 2 £ 5 2 2 5 5 £ £ 1 2 £ £ 2 £ 2 £ £ £ 2 2 £ 2 £ £ £ 2 5 £ £ 1 1 2 1 £ I I £ f I £ 5 5 2 2 5

S 0 0 0 - S 5 N
NNNSN (’4N IC)*-OOlf )’S ’O—-O ~~~~~~~~~~~~~ N N 0 I f ) N (’ J . 0 - .IA) If) ’O -C
-0 0 43) —0 5 0  41
4- 4- - p 43) (-4 .-) 4-

N a
.5 .5

5.
10

.3 5- ‘-4 .4
U) (0 (1) 4 .2. .2 > 0 -‘ 4

U) 2 (0 0  5 5) 0) .2 (0 U.’2  . 4 . 4’) 0.
2 LI 4-. 0. .-. 2 2  0 - 2  (1)5- Z 5. 0 5.-it .2.>

‘2>  .4 ‘6 0*4 -  5 - 1 3  0) 4 2 >5 .  > 5 3 2  I 3
* 4>  U) 5 5 -~~, 4 4  4 -42 10(3 U . W ) Z > — 0- Q. 0> 0  5- 1 5 ) 5 . 00 0 ) -
32> 1 0 2 > 23 0 1  4 4* 4 >  > 5 .  3>  4 0  1*0*2  > I— 4 - 0  * *5- 00*  W D O 4-  -4*0)  0>  0 >>  5 - >  > ‘ 5 ) L *~ -~ > * . 4 2 . 4  > U i t0 ZZ >
2 5 -I  I 4 X U ) 0~~~~ ( 0 L 0 Z* Z 0 > 2 0 0’ — ON >  > 4 . 1 0) 5 - 24 5 2 0 2  *Z 4 4 W I i JO
4.40*3. 0) U Z Z I . J # - 4 - - 4 4 4 4Z 0 1 - IZ 2 4 - * 4 - Z  > D W* > Z Z Z> ) - U ’ 4 2 . 4  4 4 - 4 0 4 4 0 0 0
1 20 06 4 4 4 4 4 4 4 (0 4-i 4-45->>4*0i’43 05 - 6 W -  W x * 1 0 ’ - ’ 4 . 4O -  5 0 4 4 0  4 4 0 11 4 1 4 4 6
0 ) 0 ) 4 - 4 - >> > >  3 11. U) 0 ( 0 ( 0 1- 4 - 0 0 0 ( 3 1 3  2 Z 0 - L X 5 ) 0 ) 4 - 3 W  132  * 2 2* 0 ) 2 0) 3  013130*  * *101.4 W Ui LU LU UI Ui LU 444-4 1-4)4#-i 44 l-4 0 0 0 0 0  000  0 0 0 0 05 3 3 3 3 3 3  3 1- >- >- ‘6-4 -4 4 44 4

.4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 4 . 3 . 3 . 4 . 4

41’S ‘0 N .4 5) 5 N 0’ .-. 0 5) 4’) 5 .i N .-. .-. -0 43- a -0 -0 N ON C’- 0- 13) N PS C’) N 0 .5  ‘0 4’) N a (54 C’-. N 5 4’) 0- -0
.~ 5 j ’ O  0-- 4~~b ’ ) S N — I N W ) N S . - 4 N j S’ C S S S M ’ 0  5 4’) 1 S’S . -’S’O C ’ - S P S S N - J-O 4’) 4’)

.-. I;

.4 N N

£4 (3 13 £
US (4-
5.5- > 2 4 4 4 . 4 5 0 . >  >5. - .  LU (3 LX

04 2 0 .  * 0. 0. 0 . 5-  5-
>5.2 04.. (55- 0. 2 4 4 5 2 > >  >0) > >  4 4 - 4 .4 0 0 5*  >4  ‘—. 2
4.1W 0 0 5 4 . 4 3  4 4 4  2 e- 5 (3 >5. 5. .4 5. 2
(0(0 > U 1>  > III 5 . 2 00  5 .> > > > >  -4 5 > 5- 0  W O O W  0 >4 4  5-13 WI -
I - I — W >Z P i 5 . 3.  5> 5 - -C U) 4 0 0 0 0 0 0. 4  0 0* 5 . 0  N 5- Z *  4 0 5-
>5.0 > 00 >2  00 5 . > 2Z Z ZW C nU) (0 0 0) 2 4 - 4 - 2 0 4 - 5 . 4 4  Z > * > > > 4  4
-4 IZWI- - I- W 0 O4 4>0 0’4 ’4’-4 l - ’ 1- 4 - 4 - 4 - I - 4-6 ‘ 4 4 4 WZ 2 0 2 2* W W S W W O > > > >
5 - 5 - 1 - 5 ) 0 )4 5 4 - 4 2*  . 4 0 20  ~~ W~~~~~ ~~ W Z  0 0 0 50 0  * 4 5 ) 4 4 0 0 0  O(5~~~00 O  (5

244
I— p. 5. N N N N N N N N NI- 0 2 2 0 0 0 0 ) 4- 4 - 5 .  N N N (5~~ S

3 5 5 3 5 3 3 3 3 3 3 3 5 3 3  3 5 3 3  33  3 (3  3 3 3 5-  ‘6 - 6 4  4 4 -4 4 4 - 4 4 -6 -4 -6
*2 *2 2 2 2 8 2  2 8 8  * 2 2  2 2 2 2  * * 2 2 2 2  - .1.~3 . 3  .4 .3 .3  . 3 .4 . 4  .3 . 4 . 4  .4

- -~~~~~~~~- 



- . N C N Q -~~~~0 5 ) O . j f ) 2 .O .0~~~~- C ( 4 p J ( l . - - &  - -
4 ’  - l - C I IilCl ( 4 5 0 )~~~~ p~~I431~~... () C b ) N 5I f)~~— - . t

( 5 4 4 - N
M lii —.

(‘-1 3.(3 .
4- U)

2
5- 0 .  10 ‘- 2 —
‘ 2 5- 0 2>  3. 4
2 3  £ (2 141 (I) .-. .~1 0. 3£ 0) 5- 5- 3. L i > >  3 2 > (2 - . ‘ 2  42 1.. 5 - 02 . 4 -4 2 3 5- 0  3.)-  0. 5 - 2  . i _ i  Z ‘24 2 ( 3 W > *  > >- *>  . 4 2  I- L i-  4 0  — 4 2  0. 3. .4 3 -.1 4 (320( 1)> 1 04  0 3 0 2 2  .5 0 LX )- 4-i 5. 1 0 3  *0)  - .12(3 > Z  .2 0 5- >  5 - 0

> 2N* > 0  5 - 5 . 3 . 2 1 . 4 . 4 0 ) 4  4 2 4 ) - ‘ 2 U )  3. ‘2 ‘2 0 i— 4 ~~0 4 40 0  - 0 0 2 N - 4 I 4-  10 2 0 1 4 1 2 2 5  > 3 . 2  2 > 0  ‘ 2 > L i -> > > 2  0 2 0 .. 40 0 5- 0 0  0 . _I U ) W I > * ’ - i * 1.. . 4 -  2 0)  0 . 00 4 0 0 W W 0  U 0 0 0 2 3 0( 0 2
‘-~ * 0 Z 0X  0 6 4 0 ) 0 )0 6 2 5-  .4 N_ I > 0~~~ I L i 5 5 ( 3 2 .- . 5 - 4 - 3 Z Z . 4 U ) 0 1~~~ 2 ( 0  ‘ 2 Z~~> 0 0 0 ) 0 *  2 0 ) 4 - 1 - 0 ) 4 - 4 - 4 - 0  .4 0 3 0 U) ’ 5 * N 3 3 . - .- J ’2 I 04 - .. - . _ I0 0 4 2 ’2 U) I - -.—W W L U ’-. O 0 0 0 03 0) 4 ’2 Z  ,-.
0 0 0 0 0 0  0 0 0 0 03 5 - 5 - 5 -  3 4 ’ 2 4 4 2 4 4 4 4W W W L i i - i. - 4 0 0 0 5 0 0 00 0 0 0 0
0 . 0- 0 . 0 . 0 . 0 .  0 . 0 _ 0 0 0 0 0 .Q.. 0.. (3 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 _

01) Q ) N 5 ) 6 ) * 5 0 ’ a 0 - c I 4 - 5 ) N 4  tl) -O C 1 0 ,IO-OWN0- .-ia .--.NN4- 5)NNIf).14i G - - i— N 4 - 5 p ,))-)Cp -0 f- - C-p
4-4 ) (I I,141 .4 C - I ’S O N — . N S  NNN(1 CJ —. -C’0 - - i -O -O -GSN. - . .-. .-. N I.) ( 4 0 ) S S N N  - I 3 ) 5 ( NI,i —. -C ’O

- - — - - P15) 5) N 5  —
1~-’ —0 Cl If)
I—

4 1 4  (32  Li
(4. ‘2 .2 5- (3 104

O W  U) ‘- > 3 .  2 2 LX N 5-0. 3. 2 5 -  . 4>  3. 0 4  (2 41 -6 .4
~ 0 ‘2 ‘2 3 0 . -  5 - 3  .2 0- LX 3 . _ I _ I  >0)  ‘5.4 ‘5 -i >2 - 4  5 - 5 - 5 - 4 5  .4 5 - * — a > Z  5 -2  .2 0 (2 2 3. (2
2 >0  C’4 ’442  U) 2*  .4 5- Z (3 * 4 Z > L X 5 - > 1 4 30 Li0 3 .>

I Z ’-’ > U. -’2 > - 4* *2 4 - . -4 - 4 4 5> W U ) > ( 3 5 >- i t . - .>5-  2 >  2 1 0 5- 20 ) 5- 00 0U . - .*0>>  10 W U ) ( 0 _ I >* >  0 2 1 -0 0  . 4* 0  2 10 1.1 0 3 3 2 4 - I  2
‘- .LUI- 2 0  >6~~I 0 1 4- > >3 w U) 0 -z u w 0 Z 0  ( 0 2 2 2 2 2 0 1 0 0  4)- )- L) 5- U 4 > >i - . 5- -4 -6
> 2 2 6 2 > 00 1 0  W 0 w 1 0 0Z U )4 . - .>- 10 - . W .z > 4 - ._ i _ i _ i  .2 -4 4
0 3 3 3 5- 2 0 W 4 - N 0 0 0 04 4 3. 4 IZ ’ 2 ( 0 Z _ I 0 0> Z > Z 2 W 5 5_ I >> > > >> Z 0 ) 0 . 0 .2 0  3 2
0 0 0 0 0 3 0 4- 2  I3-i --- -4 2 2 2 2 4- 0 14 - 0 0 5 -  I I ( 3 L X .- . 0 0 3 3 N 0 3 W 0 0 0 0 0 0  4-0’2410Li004-)- 1- 4- 1- 4 - 5 . 5 . 1 0 2 2 . 4 0  0) 0) (4) 0 ) 0 )4  Li 0 0 0 0 1 0 2 2 . 4 . 4 . 4  . 4 . 4  . 4 2 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 ( 4 )4 - 4 - 4 - >  . 4 . 4
W W W W L i L i L i 1 0 . -4 . 4 4 4 . - -.4 .-i ’ - ._ i_ i . 4 _ IJ _ I 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0  00 0 0 0 00 0
0 - 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0- 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0- 0 .  0 0 . 0 . 0 . 0- 0 - 0 . 0 . 0- 0 . 0 . 0- 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0-

S .-.Nl’-- ‘ 0 4- 0 ) N 4 14- -0 55(’l .-.lii I,iN .-. CN ’0NN’0.—.’0.--. N-G4-N ’0.-.4-N-0if) -O.5C-4 0).5.5

5) -
43) 43)

5 - 4  ~Z .4 .4
(/) 0. £ (4)

_ ) 3 . Z 0Z  (3 £ 4- N > 0.13 1 0 2
5- > 5  1 30 .  -it 0 5. ‘2 (3

> 4  >3 . 3  .1 3 . .-. .4 0.0 42 .5’ (3 ) - 0 4-  3.
(3 5 - >- 05- 13 0. >5  N 00. Ii ->  5 - 2 5 - 2 1 0  * 0 1 0 0 - 4 0 0~ 0

> 2 6 . 4 5 - 2  0 0. 5) 5 - *  0 )0  4 WZ ’ - l .-. )- U ) 5 - > W -  4 ‘22 2 2 4 4 4 4 0 )0 0 .  2 5.> ( 1 . 4 2 2  2 >_ I > ) -  2 * l - Z W 0 5 - 4 - - >) > > > >I 3 E>
> 4 ( 0 0) 2 2 . 4  ~‘4  4 - 0 0 -i t  * t.J . — 4Z > . 4 0  4 0) 14 5 . 0 0  4 0  0 1 00 0

4 > > > U )Z * D Z  2 *2  >U) Z Z P - 40 2 * > > > > L X U S IN W S X > - . 3 4Z 2 1 2 2 > > >
> 0 0 00 Z4 -4 1*4 2 U 1  U1 3 U 5 x >  I - L I . 4* *4 Z 0 0 0 0 1 0 0 2 0 0 0 0) 4 - _ i Z 4 40 0 ’ 4 _ i 0 0 0
0* 0 0 0U 2U_ I 5- P-4 .4 S - 40 0 . 4 X I I I t) -,4 . J J J I I W’ 6 U W W W U .44.J U ’ S Z Z L X L X L X

0 2 . JZ Z 0 . 0 U ) U) U ) U ) ( f l W > > > >U * J 0 0 0 0 0 0 0  0 0 04 - 4 - 4 - 4 - 4 -
0 ( 0 0 ) 0 ) 0 )4 5> > >  > 3N  4 2 4 2- 6 6 4 6 4 4 4 4 6 4 2 - 6 - 4 4  4 4 L U W W W W L U W W W W  W W U W U J UIWW
0 0 0 0 000 0 0 0 0 0  0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .  0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

0 N N N 0-N N ’05)5)’0C-4a -O0’0(3)a.4 .-.4)’0543)G.N5).-..~.5)Q- N 5 I — 43- ‘00-54)N0— .N
.455l i 4’) ’0 4 ’ ) 4 4 4 ’ 0 N  5 .-4 . - . 4 ) 4- N 4’ ).-4 ‘C ’O N .- N —4 .-4 4- 4’) 434 41 ’ O S N N O ’ O  .-. (N -0

‘I 4- ‘0 0
5 — -~

N

(3

> 2 (0 5.
N .4 2

0 4-4 0) (0 > 4 4 .135  2 > 5 -  U) 13
5 I-. (5 5- 4 0. 4-~ 4 21  3 .-. 44 6 5

2 0 . >) -  1- 5. P-i l > 1 3 2(3  4 - 4 ( 0  .‘ P - 45 2 5 - 0  5 - 5 . 4 5  ~*) 3.
2 4 4 ( 3  (0 5. 02  (1) U 0) > 4  - 4>  5- 4 0

S (fl Z I - IOUS2 5. >2 > 5 . 5 . 5*5) >  > 5 -> > > > >  0 (3 0 5 - 4  5 . 4 5  5~~~P-i 2 4 4  U)> > 00>  2.102 W U W  06 >  *0 > 5 . 4*  2 2
2 8 > 5- >> >  > W Z 4 — i 0 I >Z N W U 4LX . - IZ Z 5 - ) - 5- 2 > 1 0 >  * 4 5 > 0 0 5- 5 ) 5 . 0 . 4 >

0 0 4 4 0 0 > 0 5 - 4 4 >Z * 0 . 4 3 > .. . 0 I I w.4 - 4 4 4 4 4 U  00  W l — 0 I n( 0 4 5 > 0 . 4  4
3 0 E > 5 -0 0 0 0 SX O 4 0 . J4 W N L U 0 ) I- I - .3.) -3 . 1 5 - 20* 2  Z NI 4 - I - W W X I > >>
0II-l 4 - 4 2 5- - € 2 4 1 0* 4 - O W O W X O P - 44-4 44 4 - 4 0 0 0 5-  40 . 4 2 N- 2 2 2 2) - * 0)0 0 0

2 * 2 * 2 2N>  > 5 . 5  003. - i  4 4 6 4 W _ I J _ I
W W U W W 4 - 4 . 4 4 4 P ’ )’-i P’4 44~~4 4-4 00 0 5 -  0 0 0 00 00 0 0 0 0 0

0 0 00 0 0 0 0 00 0 02 5 2 2 2 2

87

- -~~~ —.4- -- —-.4 —-—— ——— .4—— .4——- ---- — - — — .  .4- —— .4  - - .4- - -.4—-— -- — —~~~~~



- -

NL~~5 ) N (0 5 N N N S 0 0- C 5 ) i 4 C l 4_ i W 0 1_ i b i 0’ 0 N~~~~ i 0 N S 4~~0 - i 5  J~~0 . ’ 0 4 - : , 4 0 - O p~~) 4 )  0- N —O lD--. pf) h i M N N .- l . i tf) j - I.1 r4 C 1 ( C S ~~i -0 ’0 --. 4i 1.’) -O 0— .  4 - C 1 , N 4 3 p Ci -~ p l~~~
) H ) N Y- -0 013) 1.)

lii i C-I 4- CI 4-
4 4 3 )  4 4- If)

Cl
N

(0
6 (3 (3 ‘22 4 3- >Li 4 “ LU (3 0-~~ 55. 3. 0) . 4 0 ) 5  5- 5- U) 25- 3. Z ’ I  . 4 . 4 2  P—’~ -“->4U)(4)4 )- f 1> (32 ‘23. 3. 0 4-4 -41 02 20  3 1.3 2 .4 ‘ L U  3. II 0. 0.£ Q m _ i 4 2 4*  . 44 -  LI 0 0 ) 5 . 5-  0) 0 4  5. > > ( 5 >Z ’ 2 >* Z  . 4 Z~~~~2 4 5.

> 2 102 ( 0 (3 0  ‘ 2 Z _ i X *  2 2  3. .2.4 0 —  (0 3. ~W 4 4 Z W >  1 0 3 . -) -  4 0~~~~> * Z > > > 2 - . 5- > 0N 3 .  > > >* 0 > > > *  4 4 0) > o  > 3 .0 >
5- 5. > 2  .4 -i 0 4- 0 4 L i0 0 0  2 . 4 0 . 4  C ) Z 3 . 0 0 L i 3 L i 0 L i 0_ i > >Z  2 0 0 2 0- C Z O Z Z Z  U L X 4 Z . 4* ( 0 ( 0 Z Z Z Z Z Z Z L ) 2 Z . . . 4 Z ’ 2 0 Z 2 L X L X 4- Z 5 - L X I 0 0 _ i 3 .>~~~~. . . ( 3 03(3
> 2 * . 4 4 - 4 . 4 2 . — 4W 2 P - lLi . - 400 -4 - 4 4 i t -’ 2’ - 4 6 U ) 4 2 _ 3L iE * . 4 4’ 2 0 0 - 4 4 3 0* 0 . - - - 0 0  - 4 - . . 4*30 0 02  * Z P-i l 1.. 200)000 LU . 4 0 . 0 0 . 0-0 0 .  4- 5- 0 5 - 0 0 1 1- 1 1 2 1 4-  5- 02 2 1 0 1 0 22  I- 2 0 0 0 2

* 2 4 . 4 2 0 1 0 )> -  5 - 5 - 3 - u J _ i .- . _ i . 4U
0 0 0 0 0 0 0 00 0 0 04 - 4 - 4 - 4 -4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 4 - 3 3 3 3 3 3 3 3 3 ( 3 ( 3 ( 3 ( 3 33 >  3 .> > >>U) U) U) (1) U) (4) 0) (1) U) U) U) U) U) U) U) 1)) U) U) U) U) (I) U) U) (1) (fl U) U) I)) U) 0) U) U) 0) (1) Cl) (4) 0) U) (C) U) (1) (I) 0) U) U) U) (1) U) U) U)

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~40- lD
~P 0 C l ’ 0 0 4 ’ 0 C J 0 4 - N C 5 4’0(i4 i 4 O b i N N N N N 4-N ( 5 4’0li1 ’ 0.p C - 1P1 C 4O C-I N N C I 1.i N .-. ’O N -O .-.

d O  43- P 1 ( 5 4  -.4
-0 0- CI 0 ,4 -  0’ 1’)

01
N

0-
‘0 (3 4-.

.4 5- .4
(3 .4 .2

(3 Z>  (3 4 3. (3 2 LX .-. -4(3 3. (3 ‘2 > 5 -  £ )- 4-i )- ‘2 2 4  2
0 £5Z-4 2 ZZ Li (3 D O U) > - 4 > . 4Z U )  4 0 13 2 5- >- L X >

0 1 2 2 5  2 LX > ZZW.—4 5- -4 5._ i)- 1 0 4 23 .4 0  4 - 4 4 - 4 (2
2 (1) 2*Z 0ZU 0 .  0._I> 5- O 4 (3.-.U)>>>>-5- )— 5 0 ’ ZZ 22 2>

Z U J  (0 ~-.2 .4 2 > I 0’ -- > 3 . 3 .Z . - - .> U) > 4 ( 2 >  2 U) U) > .-. W
.224 > U) 0 Z > > > 4 > - ’Z > W  2 O W O . - 4 * > > > >> > 3 . > >x  0 0 1 2> 3 . 5 . 3 . 3 .0 1 5-
Z N 5 - >L i ) -- W O O  5- 0 ) 0 5- N * U ) 2 2 * 0 ) 0 Z ’ 2 0 0 0 0 0 0 0 0 0( 0 4 2 1 3 2 2 1 4 3 4 . J 1 0 0 0 04 - 2 -
- - 0 0 0_I 0 0 0 ZZ U ) 4- U ) 4 0 . 4 -  N W_ i 0 . ) — * W 2 I Z Z Z ZZ Z Z Z -  5 - 5 - I~~~ _ I _ I _ I _ I _ I . 4 - 6 3 3 .
_ I _ I L X 4 -4 - 4 W 0 0 0 P - . ( 3 4 4_ i 4 - 3 - - 4 Z _ I_ i ( 0 L X . - . 0 5 )> 3 . * 0 0 0 0L X 0 0 0  _ I _I 0 N W 0 0 0 0 0 0 0 0 0
( 3 ( 3 3 3 > 5 . 5 ) 0 0 0 . 4 5  Z Z Z ZI - 4 - ’ 2 _ I 0 0 0 0 - i t 4 . 4 U J.-. .- . .4_ i_ i .- .P-4 .4 0 0 3 W 0 0 0 0 2* 2 _ I . 4 _ I
I Z I X XZ . 4 . 4 . 4 — . 4_ i . 4 . 4 P - . . 4— — 2 2* 2 2 2_ I _ I J Z 5 Z  £ 5 5 5 5 5 5 5 5 2 0 0 0 0 0  0 0 0 0 0
( 0 U ) W ( 0 U ) 0 ) 0 ) W U ) 0 ) U 1U) c0 U) tfl tfl U)U)U) ), f lU)(f l(nUi U ) 0 ) U ) U ) U )0) U ) U ) U ) ( f l  IOU) 0 1 0) 0 1 0) 0 )  f l U ) 0 )  U) U) 0 )  co U) (0

43) 4 - N  lii C-I~~~ .-l )i If)C-J N N . - P N M C - I 4- .- . N’0 b i N . 4 4- 1 5 44 4i C ) . 4 4NN N I . i-0 Ifl $f) P1
a 5) 01 4- N N 4-
P1 (54 N Ill C-I (‘-I S

‘0C-I

2 (3 3. 4 0.
Z - C

4 2  (0 41 .2. £ 0 2  10 .4 ‘2 5. Li
5- 2 £ 5- ~- ‘2 L i_ i
.4-4 3. 000. 5. IL.. LX _ i 5 >  (5) 0) I > 2 0  1 0 5 -  > >

2 4-4 0-4 0- 0)0 Z > 3 .>  3 (3U) ~- 4 - 4 CJ > 5- > 4 2  113 10
> 0 -  Z Z ‘2>14)  2 2 > Z _ i 3 . 0 0 0 J> 1 4 J> 5 - C  ‘2 .-4 4113 >‘2

>0 LX > 4 0 0  10 5 ._ i  4 2 0 2 2*  3- 2 0 )>  0 ( 3 3 . >>  5 - 3 .  > 1 04 - 5 -
0*>  3. >-*  4 > -> 0 Z U ) > ) - - 5- -* -4 4 - 4Z 2  > Z Z  3. Li 0 L i>- i tO - 6 0> _ 1 > 2
0 5 1 0>  L X -  Z Z5 - - i t0 0 I  0 0_ I O 0p Z .Z’-i - 4 > 0 _ i L i -  ‘ 5 0 >0 > 0 > 2 > 0 1  1Z 1 0 20  L i _ i
0 1 0 5- 0 2  4 - W Z I T I Z’ 2 U ) > 2 0 0_ I 0 0 0 2 0 04 - * I .4 0 2  . 40 4 0 -  L i 4 -4 -Z 2 . - .  - - 2Z5- (3
4- X U*_ i > U) I 5- 3 4 4 00 0 1 L . 4 L i 1 0 L i L i L i 3 3  *1.i4UWW40 3 X 0Z . 4 0 0 0. 40 0 2 . 4  Z 0 . 4 4 -
4 0 1 3 4 4* 04 0 W 0 . J 4Z 0 0 W> I I I X I I I, JZ > >> > * _ I 0 . U) 43 4 4 4_ i 2 . 4 5- 4 . 4 -) - 5 ) 0 _ I
Z Z 0 0 0 0 >> 5 - 4 4 4 4 4 44 0 0 0 0 LJ L 3 C 4 W W W W L i W 4 - 4 i-4 .4 4 - 4 2 2  1 1 2 5 00 00 . 0 . 1- 4 - 3 3 3
L . I W W W U W W W W I X I I I I IX I I I I X I Z I X X I X ZX I I I I I  I I I X IX IZ ZIX I ZI
1fl 0) U) W U) 0) U) U) W U ~~f l U)  U ) ( 0 ( 0m m ( 0 0 ) w 0 ) U ) ( 0 w 0 ) U ) W ( 0 0 ) U ) W W ( 0 U ) W W ( 0 0 ) 0 ) w ( 0 0 ) ( 0 ( 0 0 ) CflU) u)W a)

0. a ‘0 43) ‘C i- ‘0 C-I N C 5 )5 )  .4 5) a 0- 5) .-P N Ii) 5) 5) (54 C-I N — N —4 N (54 -o r’-~ o (54 1’) .-i a-C 01 4- 5 5) 4- N (54 U) C-
(‘IC — i - S  (“I 4’) C— C-I N C - I

0 5) ‘0 01 a 0’ 1—
4- 4- 4’) 43) N —P

0- N
P1 4-

4 £
4-4 0 0. 5-

S I.. U) 5 5. 4 5 2
(5 5. 0 . 4  4 ‘ -- ‘ 3 2  4 1  5 2 4 1 ( 3  0.

2 ( 5  (0 4 2  0 4 1.. 5) 4 6 5- 5. 4 4 5 -  (1) 10 5. (41 .2. 0 .1.
0 1 i~ .>  S L U 0  2 (1) 5. SW  4 4 >  P-I0 (3 5 > >  - U

2 >4  *4  W I— > -C 0) 5- *4 ( 4 4 10 5. > 804 4 5  2 .-. 2> 04(305-2
.4 .4 1-4 00) 0 (0 . 4 2 2>4 4> >  > 4U > Z  (0.4 4 0 . o  — 4 - > >  0

> > W>  I> - 3> >  *4 W 0 > W 0 > 0  ( 004 40 >3 >2 W 4 - I L X W I 1 4 L XZ L U O > > > >*
O0U.00(.305ZW0~~~Z C f l 5- Z Z0 ) - L X WZ J I- Z * *W * 0 0 ) > I L 4-UW Z ZW  00002
Z Z Z Z* Z Z- 4 -C 5 8 J l- 4  > 0 00 . 4 1.1 - 4 5- 4  0 O 5- ) - 5 l . - P J3 ( 5 W 0 U i( 5 N N C 3 > 5* Z Z Z Z U
4 4 U4 W W’ — .S 5 - ( 5- 4 Z 2  0 40 04 ~~~ X 6 t 0 4 U ) 0 0 N ) —W - C 0 4 . . 3 S 3 W W’- 4 .- 4 W W 1 1 4 W 0

0 5 )* . J _ I _ I Z Z 0 0 0 4 - >5 -) -2 5 X 1 . J.3 _I . J Z S  £ 5 5 2 1
0 0 03 3 3 3 3 5 55 - 5 - ) -  4 4 44 4 4 6 - 44 - 4 4 - 6 4 6 4 4 - 4 4 0 0 0 0 W W W W W W W W W U W
0 0 0 0 0 0 0 0 0 0 0 0 0  0 ) ( 0 10 1 0 ( 0 1 0 W 0 ) 0 ) 0 ) U ) 0 ) W 0 ) 1 0 5 ) 5 ) 5 ) 5 ) 0 ) U ) W W 5 ) 0 ) 0 ) U )0) U) 0 ) 0 ) 5) 5) 5)

88

_ _ _ _ _ _ _ _ _  -~~~----- .----- - - -.4 ~~~~~~ -



_  -- . 4

N . 4 ’ 0 4 - 4 3 ) L - 5 -- N 4 - C 1 .--~~- 4 4 i 1~~~ l 4 4 4 )
4- 1.-. --. C C-I N C I N - C -O C1 1.1 -O 4 - ) N r 5 - , --- --. -- - 4 ) - - C l 4- CI 4- N- O~~~- ( 1 - O ’0~~~~~~ .- . 4-~~~~~ .~~~ - s— -o i-

5’) 0 - 0 1  C4
N C-  Ci

43)

U)

(2 >0. 4
3. 2 ( 0  0. 0.

0. 3. 2 U) 4— 0 ) 0 ( 3  ( 3 2  5..
>4 - 4 -4 4 (3 2 ( 3  2 (3 5- ( 3 > -  _ 0 ~~ > i

‘2 2 .—. 2 I 5 - >  2 U ‘2 0 (2  4 5 -  0. ‘- (3 (3 13
£ 1 4 . 4 4 4>  £ 0 1 2 2 4  > 0  4 0 . 4’-  2 >  )~~_I 2 )~~ > 5. 5- ‘2 5- 3. LX
(3 0444 >0..J22 40 .2. 2 2 0 2 >  > 5 - 0 3 - 5 -  5.

5. > 5 - 3 . 3 . 2  0 _ I U )4 > 0 2) —Z - - - Z 4 4 1 >  - i ( 3  .4 1- 4 (0 1 0 2  1-02 4~~~Z 3.0.2
‘2 .4 IIJ W . — . >Z Z Z  Z £Z-.wI .-. L.J10> 5-* .-. I I 2 > >_ i 0X >* *_ i Z. 0  _i

> > >* 5 - 5 - I 0 . 4 _ i . 4> > Z . 4Z 4 4 1 1 AI I 2 Z > > 0) 5 - ’ 2  * I U U U O O* 0 0 0 U )W ( 3 . - ._ j 5 - _ I
0 0 L i0 )L i 1 0* *I I IO 0 ’ 2x . 4 2 5 - 2 U) 3 3 0 0 N  0 > 0
0 0 4 1 0_ i . - .5 - 1 0 0 0 0 ) W4 1 0- 0 W)- )- )- )-1 4 4 4 0 N - l*I  0 4 1 1 1 1 1 L i 4 W 0 4 44 - U )- CJZ

(3 5 5  * 5 2  4 2 0 - 0  0 ) 0) 0 )4- 5. 35..11) ) L i U I W W W W W W 1 0 U I 1 0 U J W 1 0 W L i UL i L U L i W 3 3 3 3  3 0  4 4 1 4’ 5 ’ 2 4’ 5 ’ 5 4 -’ 2 4 4 4 4 4 44
- 5 - 5 - 5 - 1 - - 5 - 3 - 5 - 5 - ) - 5 - 5 - 5 - 5 - 3 -~~ - ) -~~ - S - - ‘— 5- )-- --~~ --~~ -- 1-- >-

“ C l  % f ) N ( l I f ) C- ---~~-Q .- ’ CI C - 1 N S ’ 0 N 4 3 )4-) ‘0 ’0 C 1 CI -O C ’ 4 0 ) - -G — O M - O If) -.J tfl 1 .) ’ 0 N L f )  O U C h

— C- 0-
4- -0

.4 (3
LU Z ‘-. 4 00.

* 43-4 2
---i 4 _3 —4 ( 2 2 3 .

Z - — ~-. 0- ( 3 0 .  44 2 3.
41 3. U) (2 3. *0

(3 5-4 * 3. -6 0 ( 3  2 . 4 0  >0 ) 3 0) W Z . - ’ 4 0  0) .4 5
(fl L3~~~ O 5 -  #-. > - 5 - Z 3 .  3. 5 — >  10 - 3. 2 0)

>~ t>  5 ,-. 0. (3-1> >3 .  4 1 5- 2 *  - 2 4  3 I 5- _i I 5- 0*  . 4 (0 > 5( 0 0 )
0 5 - 0 2 > 4 2*  > 4 ( 0 > > > -  4 1 0  0 > >  ~~ > - 0 U_ I  43-10*  2 2> 2 > 1 0 4) —>LX I 5 - CO 2 >0  5 - Z * 0 0 > -_ i L i 2 ’ - - .U) > 1 0 1 4_ i  Z W L J U ) L i % I W 4
( 3 * 2 > U) -  2 0 _ i Z > > >> >0 1 0 0-  .-. - s * 4 — IZ > L i  . 4 0 . 4 1 1 1  1 0 4 4 > 1 1* 1 _ i
2.44-4OO1.~.4t 4 1 1_ i 0 0 O 00 Z )- 4 ( 0Z Z Z Z 0- 4 - -N L i 0 I  W ’— U ) W U O  1>5 .00 ) 0 ) 3 1 4 )0)
020 U ) U )ON _ ) X 0 * *2 * *-  - 5 - 0 0 - 0 ( 30 0 0 0 4 - 4- U  ( 5 )0 L i04 - I  4 4 00 * 3 ( 3 50 0
Z 0 4 - 4 4 0 0 0* 4 4_ I J_ I 4_ i _ i 4 0 0 3 . 0 0 0 0 0 5 - 5 - 4  4 -4 Z 0 1 0 )11J * * Z Z Z 0 0 0
‘-- . - . _ i _I_ I 0 0 0 00 00 0 0 0 0 0 00 0 - 00 0 00 00  0’-  10113.13 4-i 00  4 4 4 4 4 4 . 2 4 . 2
> > 5 . > >  > > 5. > >> 5. 5. 5. 3. > -

~~ 5. 5. 5. 3. > > 3. 5. 3. > 5. > 3 3 3 3 3 3 5— 5- 5- 5- 5- 5- 5- 5- 1—

U)t4 r - I 4- P 1 C- I N 4- - CN - O N N- - -0 - O 4 -  ( 1 N ’ 0 C C ’ 0 N — h 1 N 0  0 ) — i 0 ) N N N S 4-  NN .-.N
0—~~~

it
U) .4

0- . 4*  5. # 4  >4 4
42 0 (3 5. 0 4 3 .  6 0 . 0  0 - 4  3.

4-~ 5- 5. ‘5 2 1 0. 3. (34-  (2 >4(0 U) 4>
1 5) * -.3 5. ( 3 0  £ 20  40> 0) 5- 4 5-0 0 .—.

> 4-4 5. 5- 0 0 .4 (3(5)  >2  64 .4 ( 0_ i~~~ >>  Z > 3 .
(11 3 4 >  L X Z  5) > 1— 0 5  > 3 . 5 . 3 . 5 . 3 . 2>  5 4-. _ i U L U O O

4 1 > 2 2*1 0 > 5- 6  1 05 - 1  2 >2  O W U J W W U I  110 0 U )Z Z> N s # - .  00
5- 00 4 5) 5 - 0  5. 4 5 - # - .  > 3 . # - > ( f l ( 3 Z 0 . *  5 - 5 - 5 - 5 - 5 - 5 . 0 ) 5 -  * 4 - 2 . 4 0  2 > 5 . 4 4
.4 2 2 2 1 2 4 2 2 W  6 * 5 ) 0 0* 0  3 0 1 0  > 2  0 - W I Z O W* Z 4 _ i W 0 0 0
3 . 45- C f l* .-4 5- ’—. .4 Z >5(4 )  2 2 2 2  2_ i- i> 4. - - .,J _1 -J J_ i . . 3 0 2  1 0* 4 - 5 . 3 . 4 1 0 0 ) 1 3(3

O NZ 2  4 . 4( 4_ i  4 - 2 3  0 >- 0~~~~~~~~ ’ - 4 _ i . 4W U J 4 -  .J # - 4 W W ( 3 1 0U4 - .W O 0
5-5-J 0 0 0 S 3 S 3  . 40 4 4 - 4 5 4 -0 1
(0(05 3 5 5- 5 - 5 - 5 - 5 -  ( 3 ( 3 5 0 5 ) 5) 4 - N  4 - 4 6 - 4 4 4 4 - 4 4 4 6 U L i L i L i 1 0 W W WW 1 0 ’ - .P-4 4-4 _i
4 - 4 -1 - 1 -4 - 1 - 4 - 4 - 1 - 4 -  3 3 3 35 3 3 3  > > > > > 3 . > > > 3 .> >> > > > > > > > > > > > >>

0- 1’) ‘05) 5) (‘1 -0 43) ‘04-  —4 —4 5) 5) a 1’) N 0. N ..i 4- 4- .-. 4- (54 - 5) 1(1 .-. -0 4- N N ‘ 0 5)  4- 4- (54 5) — 01 — 0. -0 . 43)
1.’) ’0 C- l U )  4 - ’C U )— 4 N 1 . 1C - 1 4 4 ’ C C - I N 4 - - C N C - 4N C-I V 1 N — h 1 .-P 1.1—4 .-. CN 4- 1’) . 4’ 0 4 - C ’4 .-4 1.) ’0 b) ’0 ’0 k)

.4
4-

.4
44

I- 44

£ 4 W
-4 4- £ 5 .  4 5 -2  2 - >
5. 44 5)1.. 4 40 .  10 2 4 2 3 ( 3
0 .4 LU . 4 . 4>U ,  2 6 5-  (3 3-4 -4 02 3> 4 0 . ) —  4 5 )
*5 . 4 4 4  > 5 .4 5 - 4> LU 4 5 > 5 ._ i  45) >5- 0. . 4 5-  4 5 -  5.
44 45 5. > 1 04 * 4  ~~ 00 >  * 6*  >4  U - 4  5 .>
2” 1- >Z > 0 00- 4ZQ  5 5- 3 0 > 5 . 2* 2  1.10 > 5 . >P i 4 4> O  5 - 5 - 5 - 4 5 > _ i  ~5 - >  0 I >*W 1 0 UZ Z3 5- *W

~~~~~~~ 
1 0 8 >4 - 444 5-4.1- 4 > 5 .

101.111* > W 0 (~~U U ~~ U 5 -1 5 ) ( 0 4 4 4 4~~~N 0 0 2 2
U > ’ C U OZ 5 - ) -I . J W W ) -  Z N  > 14 ( 3 * *Z Z Z4 N S O O

5 - 4  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 441- 1-2 1 L U 5 4 U 1 1- 1-
Ut 1 - I 4 4 1 - 4 4 6~~~~~ ( 4 6* 5 J44~~~ l I IU 0 0 0 X 1 O Z U I 8 Z S 44 4 L )-

~~~~~~~
4 5 ) ( 0 0 3 >* W W

05-  4 5 ( 3 2* 0 0 0 0 0 0 1- 0 . 0’  , ) 8* S S 5 Z 4 5 4 54 - 5 - * _ i J_ I S S O W  0005-4 - 44 43 >>
5- N 4 44-4 -444 4UWLU1044.-.4444.4’-444 . 44 4 4 4 80 0 0 0 0 0 00 0 0 0 0 0 5 ) 4 5 5 ) 5 ) U ) U )
(A U) 1 - 1 - P- 1- 1 -1 - 1 - 1 - 1 - 1 - ) ) - ) - ) - 1 - 1 - ) - 4 - 1 -4 - ) - 1 -  4 - 4 - 1 - 4 - 4 -1 - 1 -1 - 1 - 1 - 1 -4 - 1 -4 - 1 - 1 - 1 - 1 - 1 - 1 - 1 -1 - 1 -

89

_ _  ------ --- -~~~~~~~ --- 
---— -- -_——  .4 - - -~~.4- -



AO AO7 O 761 DEFENSE INTELLIGENCE AGENCY WASHINGTON DC 
- 

F/s 20/5 1• BIBL IOGRAPHY OF SOVIET LASER DEVELOP$~~NTS • MISER 35 • MAY — as—ETc (U)
APR 79

UNCLASSIFIED DIA—D ST—1 7~0Z—O 03—79 II.
2~~ 2 E N D

• ,ATrAD _______________ FrLsIn

87 9  II

I

I

N 
F



I

1 : 1

I f~ L.I~~ I:I V  —

I....

T :~ ~
:~~ 58~~~~~~ :

>1IIIIII~ IIIIII.± llIH ’~
V .  ~~~~~~~ ~~~~~~~~~~~



øi,Qr- S~~~~~~~~~~~~~~~~~~~~QC.I O ~ ~~~~~~D *o~ ~~~~~~ ~~~~~~~~~~~~~V~ r~- r,l r,I’~~~4,4 WI ’1) ~~~~~~~~~~~~~~~~~~~~~~ ‘.I W)N W I P~)l~- W) ’O jj

x
N

> Z I I” (1)

::~~~~~~~;~~~~~ ~~~~ Q~~~ C)  ~~ )
~~~~~~~~~~~ O >’I ~~~~~~~C Q~~~~~ W > > > >W ø  W , C .C W

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

NNN N N N N NN N  N NN N NN NN N N NN NN NNN NN N N N NN

90


