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TECHNICAL PHYSICS 

Plasma Beam Discharge in Absence of Magnetic Field with Counter- 
Propagating Electron Beams 

(V.S. Grozdetskiy, V.P. Kovalenko, et al.; PIS'MA V 
ZHURNAL TEKHNICHESKOY FIZIKI, No 22, 26 Nov 84)    69 

Synchrotron Radiation of Miniature Accelerators with Strone 
Magnetic Field 

(S.I. Anevskiy; ZHURNAL TEKHNICHESKIY FIZIKI, No 1 
Jan 85) ' 69 

Temperature Measurements in Air Plasma Jet in Induction Plasmo- 
tron at Reduced Pressures 

(E.B. Georg, M.I. Yakushin; INZHENERNO-FIZICHESKIY 
ZHURNAL, No 1, Jan 85)    JQ 

THERMODYNAMICS 

Features of the Use of Thermodynamic Differential Equations at 
Critical Point of Pure Substances 

(V.V. Sychev, V.A. Rabinovich, et al.; TEPLOFIZIKA 
VYSOKIKH TEMPERATUR, No 6, Nov-Dec 84)    71 

Determining Debye Temperature 9„ and Anharmonic Component of 

?^iC/eaf  Capacity of Scandium,  Yttrium,   and Lanthanum 
Uh.M. Tomilo, N.A. Prytkova; INZHENERNO-FIZICHESKIY 
ZHURNAL, No 3, Mar 85) _     ?1 

Deof8L°5 ^urements for living Inverse Coefficients Problems 
of Heat Conductivity 

(Ye.A. Artyukhin; INZHENERNO-FIZICHESKIY ZHURNAL, No 3 
Mar 85) 

72 

Certain Properties of Mathematical Model of Laser Heating of 
Metals in Air 
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THEORETICAL PHYSICS 

Potential Function Method in Pattern Recognition and Integral 
Operators 

(B.D. Kotlyar; DOKLADY AKADEMII NAUK UKRAINSKOY SSR. 
SERIYA A.  FIZIKO-MATEMATICHESKIYE I TEKHNICHESKIYE 
NAUKI, No 3, Mar 85)   74 

Pontryagin's Maximum Principle in Optimizing Diffraction 
Electronic Instruments 

(M.M. Tarasov, O.A. Tret'yakov, et al.; DOKLADY AKADEMII 
NAUK SSSR, No 1)    74 

LOGIC AND GAME THEORY 

Differential Escape Games in Hilbert Space 
(Ye.M. Mukhsinov; PRIKLADNAYA MATEMATIKA I MEKHANIKA: 
SBORNIK NAUCHNYKH TRUDOV, 1983)    75 

NUMERICAL ANALYSIS AND ALGORITHMS 

Two Algorithms for Estimating Monotonie Failure Probability 
(N.Yu. Kuznetsov; DOKLADY AKADEMII NAUK UKRAINSKOY SSR. 
SERIYA A.  FIZIKO-MATEMATICHESKIYE I TEKHNICHESKIYE NAUKI, 
No 3, Mar 85)   76 

Estimates of Number of Boolean Comparison Operations for Order 
Statistics 

(V.V. Ivanov, V.N. Korzhova; DOKLADY AKADEMII NAUK 
UKRAINSKOY  SSR. SERIYA A. FIZIKO-MATEMATICHESKIYE I 
TEKHNICHESKIYE NAUKI, No 3, Mar 85)    76 

Application of Principles of Pattern Recognition Theory to 
Analysis of Periodic Processes 

(B.I. Adasovskiy, P.P. Pindyuk; AVTOMATIKA, No 1, 
Jan-Feb 85)   77 

Prediction of Random Time Series by Correlation Features 
(V.G. Grishko, V.A. Strel'chenko; AVTOMATIKA, No 1, 
Jan-Feb 85)    77 

Generalization of Mathematical Models of Signals 
(P.F. Volkovich; VESTSI AKADEMII NAVUK BSSR. 
SERYYA FIZIKA-TEKHNICHNYKH NAVUK, No 1, Jan-Mar 85)    78 

Analysis of Information Characteristics of 2D Type Holographic 
Memory 

(V.K. Yerokhovyets; VESTSI AKADEMII NAVUK BSSR.  SERYYA 
FIZIKA-TEKHNICHNYKH NAVUK, No 1, Jan-Mar 85)    78 
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Recurrent Estimation of Results of Measurement by Radio-Geodetic 
Systems 

(I.M. Zemlyakov; IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY 
RAZDEL GEODEZIYA I AEROFOTOSYEMKA, No 4, July-Aug 85)    79 

PROBABILITY AND STATISTICS 

Degree of Dynamic Correlation and the Problem of Determining the 
Dynamic Nature of Random Processes 

(Yu.A. Kravtsov, V.S. Etkin; RADIOTEKHNIKA I ELEKTRONIKA, 
No 12, Dec 84)   80 

CONTROL THEORY 

The Concept of Controllability for Partially Observed Stochastic 
Systems.  II 

(A.E. Bashirov, R.R. Gadzhiyev; IZVESTIYA AKADEMII NAUK 
AZERBAYDZHANSKOY SSR: SERIYA FIZIKO-TEKHNICHESKIKH I 
MATEMATICHESKIKH NAUK, No 2, Apr-Jun 84)    81 

A Method for Synthesizing Binary Control of Non-Steady State 
Nonlinear Dynamic Systems 

(S.V. Yemyel'yanov, i.A. Burovoy, et al.; DOKLADY AKADEMII 
NAUK SSSR, No 3, May 85)    81 

Asymptote of Solution of Singularly Perturbed Classical Optimal 
Control Problem in Critical Case 

(N. Kh. Bagirova; IZVESTIYA AKADEMII NAUK AZERBAYDZHANSKOY 
SSR.  SERIYA FIZIKO-TEKHNICHESKIKH I MATEMATICHESKIKH NAUK, 
No 5, Sep-Oct 85)    82 

Computer Modeling of Wind Shear on Take-Off 
(V. Tseyukov; VOZDUSHNYY TRANSPORT, 3 Dec 85)    83 

OPERATIONS RESEARCH 

Asymptote of Minimax Mean Square Risk of Statistical Estimates 
of Spectral Density in L2 Space 

(R. Yu. Bentkus; DOKLADY AKADEMII NAUK SSSR, No 1, Mar 85).   84 

An Axiomatic Approach to Multicriterial Design Optimization 
(Yu.M. Pochtman, V.V. Skalozub; IZVESTIYA AKADEMII NAUK 
SSSR: MEKHANIKA TVERDOGO TELA, No 6, Nov-Dec 84)    84 

Effectiveness of Two Monte Carlo Models for Solving Nonlinear 
Problems 

(A.S. Rasulov; PRIKLADNAYA MATEMATIKA I MEKHANIKA: 
SBORNIK NAUCHNYKH TRUDOV, 1983)    85 

DIFFERENTIAL EQUATIONS 

Toward the Theory of Differential Analyzers for Contact Detach- 
ments and-Shock Waves 

(A.V. Vyedorov, V.M. Fomin, et al.; DOKLADY AKADEMII NAUK 
SSSR, No 1, Mar 85)   86 
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ACOUSTICS 

UDC:     532.501,34 

I^SSESOSC ?LOWS°
USTIC

 
PERTURBATIONS

 
DURING

 ^FLECTION FROM CRITICAL LAYER 

SS^TSLürS1^SSSR Vo1280'No *• Jan 85 in Russian (manuscript 

KOLYKHALOV, P.I., Institute of Space Research, USSR Academy of Sciences. 

ltlTl^Ct]  TTh- Pr°Pa?ation of acoustic perturbations in a medium moving at a 
variable velocity xs investigated. A planar flow of an ideal gas moving 

ETüS-JVVaxis at a rate that varies alon*the X axis *s e"-Sd. The amplitude of the perturbations is found to increase upon reflection from 
e
tf

rit;cal layer (the layer in which the velocity of the stream is the same 
as the phase velocity of the perturbations), if the change in the velocity of 

o£eth'
reanVeTedS the SPeed °f S°Und °n Scales of ^e order of thlwavelength 

of the perturbation.  It is suggested that instability of the acoustic resonance 

astern" " SUPerS°niC fl°WS near a h"d barrier«  Terences' 9^ 7 ZTsltlT 
[227-6900] 

UDC: 536.24:532.135 

DISPERSION OF SOUND IN RELAXING POLYMER LIQUID CONTAINING BUBBLES 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 48 No 1 Jan 8S (na 
received 21 Oct 83) pp 63-69 '       (manuscript 

sgarBA sss.- SL-SBB.- 



bubbles in a wave caused by viscoelastic effects results in a significant 
increase in the absorption of sound in a liquid containing bubbles near their 
resonant frequencies.  The attenuation of sound in a relaxing medium "naining 
bubbles at a dxstance from the resonant frequency can be significantly less than 

sLlLr rS ViSC°US llqUid- The r°le °f therteologlcal fac oTbeco.es 
smaller as the concentration of the inclusions and the dimensions of the 

It^t  J?Crea!e\ The findin8S Sre exPlained Physically by a change in the 
contribution of the rheological dissipative mechanism to the overal! dissipa- 

conLiS^ghPSr8ati^ °la0md iD 3 rhe°l°8ically complex relaxing medium 
containing bubbles. The dispersion and absorption of sound in the resonant 
«one do not increase because the dissipative losses during pulsations of the 

ll:blie0 ^irrWea^nl0Wer *» * » ^^  ^ «  ^™ 
[251-6900] 



CRYSTALS,  LASER GLASSES AND SEMICONDUCTORS 

ÜDC:   621.315.592 

RESISTANCE OF YAG:Nd3+ LASER FREQUENCY CONVERTERS  TO IONIZING RADIATION 

Moscow AKADEMIYA NAUK SSSR INSTITUT OBSHCHEY FIZIKI.    Preprints in Russian 
No 58,   (signed to press 3 Jan 84) ^ Russian 

ZAKHARKIN,  B.I.,  KULEVSKIY,  L.A.,  NIKOLAYEV,  V.N.  and TOROPKIN    G N 
Instxtute of General Physics,  USSR Academy of Sciences ' 

rtsis^nce of^YAG^ lltTflLr^ °f PUbl±Shed W°rk °n the radiati- 
of experiments on the intluenfITfT* 'T^6"'  "* describes the results 

the output chL^terLJS^AG Nd^^Tw^e^fnd^1111^ CryStalS °n 

inside or outside the cavitv      ?hö Li with second-harmonic generation 

properties of no^l^yl^ s Ws'tig'atL^iTlTfT f^^f 
degrades the generation of optical hamonicf in YAG^Nd3+ f ^ that/adiation 

-sista.to -L^adX^^^ 

UDC 530.145 

POSSIBILITY OF CHANNELING OF T-QUANTA AND NEUTRONS 

Moscow DOKLADY AKADEMII NAUK SSSR u«i oai  « -. 
3 July 84) pp 67-70 '       ' N° 1>   <man"script received 

ZHYEVAGO, N.K., Institute of Atomic Energy imeni I.V. Kurchatov 

cr^IlTL^^^^ of T-quanta in 
not occur in ordinary crystals because quanta* intL T "qUantUm channeling does 
Planes of the crystal do not respond toC in"dent at a small angle to the 
so that the crystal acts like a solid tJS *?*** ** the elect*°n density, 
In order for channeling to occur thf !? 7 ^ * C6rtain elect™n density 
Period significant!, eLe^^onn1 ^cl^cT ^"^ *" * /\i <-/^p ~ j.UÄ,  This condition can 



be realized in crystals containing a superlattice of holes, which are formed 
under certain conditions by irradiating crystals with neutrons or ions.  The 
electromagnetic wave incidence conditions under which quantum channeling is 
possible are analyzed. Neutron channeling is also shown to be possible in a 
superlattice of holes.  It is pointed out that lattices of holes are not the 
only three-dimensional structures that exhibit an electron density modulation 
period that supports channeling, e.g., certain types of opals consist of tightly 
packed Si02 spheres that form a suitable superlattice. References 7:  2 Russian, 
5 Western. 
[331-6900] 

RAMAN SCATTERING OF LIGHT IN GALLIUM-ARSENIDE CRYSTALS EXPOSED TO SUBNANOSECOND 
LASER PULSES 

Leningrad FIZIKA I TEKHNIKA P0LUPR0V0DNIK0V in Russian Vol 19, No 2 Feb 85 
(manuscript received 13 Mar 84) pp 252-256 ' 

RESHINA, I.I., SMOL'SKIY, O.V. and VASIL'YEV, A.N., Physical-Technical Institute 
imeni A.F. Ioffe, USSR Academy of Sciences. 

[Abstract]  Raman scattering and reflection in the visible region of the spectrum 
are used to investigate single-crystal laser-amorphized gallium-arsenide.  The 
thickness of the amorphous layer and the quality of the recrystallized material 
are determined as a function of the crystallographic orientation of the target 
and the laser energy.  The specimens were irradiated by a single second- 
harmonic pulse from a YaG:Nd3+ laser ( \ = 532 nm).  The irradiation produced 
a spot 1 - 2 nm in diameter on the surface of the specimen within which from 
1 to 3 annular regions with slightly different brightness could be observed. 
S!!i 8 L*??heral

1
rin8 was found to characterize the region of the amorphous 

PJ  ' Ü    I a  sllghtly lar&er reflection coefficient than the crystalline 
phase.  The combined measurements of reflection and Raman scattering spectra 
made it possible to identify the regions of amorphous and crystalline phases 
in GaAs crystals wxth different orientation.  It is hypothesized that an amor- 

7 SestS?r ^       ath the recrystallized lay"«  References 9:  2 Russian, 
[342-6900] 



LACK OF CORRESPONDENCE OF LATTICE PERIODS AND INTENSITY OF PHOTOLUMINESCENCE 
IN GalnSbAs/GaSb HETEROCOMPOSITIONS 

Leningrad PIS'MA ZHURNAL TEKHNICHESKOY FIZIKI in Russian Voi 11, No 4, 
26 Feb 85 (manuscript received 18 Sep 84) pp 193-196 

BERT, N.A., VASIL'YEV, V.l., KONNIKOV, S.G., KUCHINSKIY, V.l., LAZUTKA, A.S. 
MISHURNYY, V.A. and PORTNOY, Ye.L., Fhysical-Technical Institute imeni 
A.F. Ioffe, USSR Academy of Sciences. 

[Abstract] The influence of lattice discrepancy of luminescence efficiency in 
Gal-x Inxsbl-y As /GaSb heterocompositions is investigated. Photoluminescence 
was investigated by using a specimen with a heteroepitaxial layer 1.5 am 

thick that passed only a small amount of the driving radiation to the substrate. 
It is found that the absence of dislocations is not enough to obtain efficient 
luminescence in compositions with a comparatively wide range of pseudomorphic 
growth, which significantly narrows the possibility of reducing the level of 
residual elastic stresses in heterocompositions intended for use in radiating 
devices.  References 7: 4 Russian, 3 Western. 
[247-6900] 

LASING IN VISIBLE REGION OF SPECTRUM BY A1203 COLOR CENTERS AT ROOM TEMPERATURE 

Leningrad PIS'MA ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 11, No 4 
26 Feb 85 (manuscript received 14 Jun 84) pp 200-202 ' 

MARTYNOVICH, Ye.F., BARYSHNIKOV, V.l. and GRIGOROV, V.A., Scientific 
Research Institute of Applied Physics, Irkutsk State University imeni 
A.A. Zhdanov. 

[Abstract]  Color centers are investigated that exhibit optical absorption 
and luminescence bands with respective maxima of 0.46 and 0.55 jam.  Optical 
stability was assessed by comparing the operation of the experimental laser 
element with that of an LiF-F2 element.  Color centers are detected in 

re^nUofSS!  "r"318,^3' '" CSPable °f 8enerati*g ^sing in the visible 
region of the spectrum. Color center lasing is achieved in the 0.55-0.62** 
region.  References 2 Russian. region.  References 2 Russian. 
[247-6900] 



UDC:  535.33/.34:548.0 

BLEACHING EFFECT IN ALKALI-HALIDE CRYSTALS WITH ELECTRON COLOR CENTERS 

Leningrad OPTIKA I SFEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 13 Jun 83) pp 1026-1028 p 

MEDVEDEV, B.A., SILKINA, T.G. and SIMONENKO, G.V. 

[Abstract] Laser media with two types of color centers connected by radia- 
tive and non-radiative energy transfers are investigated. Alkali-halide 
crystals containing two types of color centers with overlapping absorption 
and luminescence bands (as represented by F+2 F"2; F,, F+9 center pairs) 
in a LiF crystal are examined. The real center is approximated by four 
energy levels including the laser pumping exciting centers (I), and the 

i^f?CeaC%?f Ce?te" (I) and PUmplng CenterS (II>'  Balance equations and 
SSved eq^l0nS/escrfin8 ^e processes occurring in this system are 
tZtlJ' ■    ? C°n,  r °J  the absorPtion (amplification) line in a bleaching 
STrL1! ^VeStigated'  ^ findi^ expand the capabilities of nonlinea? 
to8o«S?S JT Spectrosc°Py of multicomponent systems, and make it possible 
ll°lllB±!%the P««ers of existing binary dye lasers and color center 
lasers.  References 7:  5 Russian, 2 Western. 

UDC:  539.22:535.32 

SIMPLE METHOD FOR DETERMINING INDICES OF REFRACTION OF OPTICALLY ANISOTROPIC 

Leningrad OPTIKO-MEKHANICHESKAYA PROMYSHLENNOST' in Russian No 7 Jul 84 
(manuscript received 28 Jun 83) pp 3-5 ' 

CHISTYY, I.L. and G0R0KH0VA, L.N. 

[Abstract] Analytical formulas are derived which relate the angles of extinc- 
mithJ ? the main^dices °f refraction of optically anisotrope media  f 
method is presented for finding the complete set of diagonal elements of 

11: 9 Russian, 2 Western optically anisotropic media. References 
[135-6900] 



UDC:  666.266 

TWO-LEVEL KINETIC SCHEME FOR DARKENING PHOTOCHRCMIC GLASS EXPOSED TO 
PERIODIC PULSES 

Leningrad FIZIKA I KHIMIYA STEKLA in Russian Vol 10, No 6, Nov-Dec 84 
(manuscript received 2 Mar 84) pp 718-721 

DOTSENKO, A.V. 

[Abstract] A mathematical model is derived to describe the behavior of photo- 
chromic glass irradiated by a succession of light pulses. A simple 'two- 
level' kinetic scheme is used to describe the trends of the behavior of photo- 
chromic glasses.  The pulse length is assumed to be sufficient for the 
quantity T to be significantly greater than the characteristic formation 
time of an individual color center. The kinetics of the darkening of photo- 
chromic glass is compared for radiation with different intensity. 
References 6:  5 Russian, 1 Western. 
[245-6900] 



GAS DYNAMICS 

UDC:  621.375.826 

EFFICIENCY OF COMPRESSED GAS ENERGY CONVERSION TO LASER RADIATION 

Moscow TEPLOFIZIKA VYSOKIKH TEMPERATUR in Russiar Vol 00    w„ A „  n  „, 
(manuscript received 28 Apr 83) pp 1196-1199 '    '    DeC 84 

BREYEV, V.V. and PANCHENKO, V.P. 

JTSSS^oS + N,f:ro! J*^ tfUre' "d «PPro.1»,^ half that for an 
factor in the systJXf rltrvlirä  rTfinLT ^T"gV "^issioc 

a clear Idea of the characteristi^f« ■     8?' "hUe not °P"»™. Provide 
components.  Referent 4 Russian ^"iency valne of the system and Its 
[207-6900] 

RELAXATION OF BEAM INSTABILITY 

Moscow AKADEMIYA NAUK SSSR, INSTITUT OBSHrHFV PT7TVT ,»„«„ 
PLAZMY, Preprint No 172 in Russian iSflwSI J™» LAB0RAT0KYA FIZIKI Russian, 1984 (signed to press 12 Jun 84) 

KUZELEV, M.B  PANIN, V.A., RUKHADSE, A.A. and FILIPPYCHEV D «!  T  «. • 
of General Physics, USSR Academy of Sciences.  *iLiFPYCHEV> D'S" Institute 

-Ä^e^ is developed that 
phenomena occurring in electron beam«, I      mult*Plicity of complex nonlinear 
bility saturation Jre presented and LestIIT?™^  underl^n8 beam insta- 
dynamics of beam instabilities are moiled ! te* »««'i«^.  The nonlinear 
resonant instability is examinpH  p°     quasikinetically.  Buneman 
beam and periodic beam insSbil^v ?'T ^^ in * SyStem with a s°üd 
fences 37: 36 Russian!! Western.'  "* "* Wsti8ate<* analytically. 



SHOCKWAVE PROPAGATION IN TRANSVERSE GLOW DISCHARGE PLASMA IN ARGON 

L???iXti *,1S'm  V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 11, No 4 
Zö beb  85 (manuscript received 12 Dec 84) pp 209-214 

fHoL1'^ M,ISKIN',G'1" Physical-Technical Institute imeni 
A.*. Ioffe, USSR Academy of Sciences. 

tfthff-  ;to?ta«ve.P»P«gat±<m in a glow discharge plasma perpendicular 
£ ttttS    S lnVestifted in a work^g mixture consisting of argon at 34 mm 
Hg, with temperature of 293 K in the absence of plasma.  The experimental 
setup consists of a cylindrical chamber and an electromagnetic shock tube 

elendes3 § SWW^ " "V'* betWeen wat—oled§ conicS copper 
thtlll      ; Jhockwave Propagation in the plasma was investigated by recording 
IrrivilPof t \    \

b6LWeen the *eneration °f ^e Shockwave anAhe moment of  § 

arrival of the Shockwave at a given point in the plasma.  It is found that 

sipatior^LWaVeS that °C,CUr Shead °f the Shockw'Ve front during thf dis- sipation process increase the velocity of the neutral particles increasing 
the propagation velocity of the Shockwave in the plasma.  Because of this 

lollTlTlTs  tÄt'of8"3^ 'S" that 8™ * ^the^l's TeU  of 
[247-6900] ion-sound waves.  References 7 Russian. 

ÜDC: 533.6.011:536.14 

CO0LIK OF STREAM OF GAS CONSISTING OF DIATOMIC MOLECULES BY RESONANT 

»oTsepi?T£: 8-irra°Y MEKHANI° * BnnOW« FIZI^ *■ ««»1» 
STARIK,  A.M. 

uÄr-focusin8 -^"»S^EESI SSL!" —"-"- 



UDC:  536.71:532.529 

ATTENUATION OF STRONG SHOCK WAVES IN TWO-PHASE AND HETEROGENEOUS MEDIA 

Novosibirsk ZHURNAL PRIKLAKNOY MEKHANIKI I TEKHNICHESKOY FIZIKI in Russian 
No 5, Sep-Oct 84 (manuscript received 6 Jul 83) pp 24-29 

AL'TSHULER, L.V. and KRUGLIKOV, B.S. 

[Abstract] A formula describing the attenuation of shock waves is derived and 
used to examine attenuation in an ideal gas, a porous incompressable 
Kompaneyets medium and an equilibrium two-phase mixture.  The formation of 
internal superheated regions reduces the damping properties of porous incom- 
pressable and two-phase media. The presence of an incompressable framework 
in the propagation zone that stretches the shock wave front and transforms the 
unidimensional gas flow to a system of jets that are retarded upon striking 
the elements of the framework is analyzed.  It is found that the mechanical 
energy produced by an explosion is fully absorbed by introducing an evaporating 
component in the form of droplets, foam or aerosol with high particle 
evaporation heat into the framework system.  References 16:  14 Russian 
£  Western. * 
[184-6900] 

UDC 533.6.011 

THERMAL FEATURES OF SUPERSONIC GAS FLOW 

Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian, Vol 55, No 1 Jan 85 
(manuscript received 25 Apr 84) pp 230-232 ' 

iTRZhdInov* Ye* and VASIL'YEV« N- Yu" Le*ingrad State University imeni 

I™2rüCtJi, Tht  ff Tef °f a steady~state gas flow with thermal factor gov- 
erned by the physical-chemical conversions or the direct action of heat on 

c£lJ£T T inrStift6d-  Fl0W instability ^ detected for a certain 
IrottlllZi' I*"* ,lnt"Pretation °f "cent experiments on Shockwave 
enn?w l^      8   dl*char8e Plasma is Presented. An anomaly noted during 

rigu^'0:^er
c:nLirn6sRLospi:rible shockwave instabiiit- *» ^—d.*8 

[261-6900] 

10 



UDC 533.951 

HYPERSONIC PROPERTIES OF REGULAR COUNTER-INTERACTION OF TWO SHOCKWAVES 

Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian Vn, ss M  ,  T  OC 

(manuscript received 21 Feb 84) pp 148-152 '   1( Jan 85 

TIKHOMIROV, N.A. 

^r^^inrLTsShf £S?Z "-ter-interaction „f t„o shocltMves 

«onto approsLtion ^.ni Äc      S^bar "f Ite* £raM"°rt °f ' h^- 
Äi^^ 

type, of r.gSar L" r""iö„s    suchPartLCan/1S° b<i "Sed " ~"*™ °th« 
the Interface between two »«i,,,^      ^    J    interaction of a Shockwave with 

tial eeparation/Ind re^ula8r St rLtio'n bet:L
diffarSf densi"".   'angen- references:     5 Russian demotion between two Shockwaves.     Figures 3, 

[261-6900] 
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FLUID DYNAMICS 

UDC: 532.517.4 

INTERACTION OF GENERATORS WITH EXCITATION AND THE PROBLEM OF TURBULENCE 

Tomsk IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY FIZIKA in Russian Vol 27 No 11 
Nov 84 (manuscript received 4 July 83) pp 22-25 

LANDA, P.S. and PERMINOV, S.M., Moscow State University imeni M.V. Lomonosov 

[Abstract] A model for the occurrence of turbulence is proposed that inter- 
prets complex quasiperiodic movement with a nearly solid spectrum after 
several bifurcations.  The occurrence of hard excitation is posited i!e 

S!M 
eX,^S S   6 range °f Reynolds numbers for which the laminar flow is 

bation/nf ff3?60' t?,8B;11 Perturbati°ns and unstable with respect to pertur- 
to a 11    f  ^ rplitude'  ^ set °f Potential excited modes is compared 
are satis?Ld°f'ied generafrs w*th hard excitation; self-excitation conditions 
are satisfied for some, and not for others.  It is demonstrated that 

s^m^imil^t^thr °£ T  UMM±tad «■MMtor' ±S >°Ssible ^  • system, similar to the asynchronous excitation of a single generator with 

quencyXC1Thae moVf T^ t°  T'™'1 ^  4t oth« ^  t"^ rV quency.  The model also makes it possible to interpret the occurrence of tur- 

it™r?r rssft ^rtlo° —- <« - -s -* 
[187-6900] 

UDC:     532.526,532.517.4 

ANALYSIS OF MODELS OF TURBULENCE DESCRIBING FLOWS WITH CURVILINEAR CURRENT 

SSHSS™ STYAU? LAIVIYS*OT SSR: SERIYA FIZICHESKIKH I 
™ S"^pT97-105        USSlan N° U  Jan"Feb 85  <~™»«ipt received 

ZFKSi.!'-'"   Snd USHKMS'  A-L->   InStitUte °f Ph^  ^-vian SSR Academy 

12 



c^on7nf It      !°nf a.CUrV6d SUrfaCe'  The "^ulation employ four modifi- 
cations of the algebraic turbulence model.  The analytical results are 
compared with experimental findings, and recommendations are Jiven "the 
selection of a turbulence model that is suitable for describing the effects 
observed experimentally.  The model based on the best description of the 
experimental data for the pressure-deformation correlation in a flow with 
a homogeneous shift-describes a flow with curved current lines most accur- 

the distribution of ?CJ MS Wel1 the anisotr°Py °f velocity pulsations Z 

UDC: 532.529:534.2.532 

PROPAGATION OF SMALL PERTURBATIONS IN VAPOR-LIQUID POROUS MEDIA 

SoT^irS f«ff PRIKLAKN0Y NEKHANIKI I TEKHNICHESKOY FIZIKI in Russian 
No 5, Sep-Oct 84 (manuscript received 12 Jul 83) pp 34-43        "ussian 

VAKHITOVA, N.K. and SHAGAPOV, V.Sh. 

[Abstract] The propagation of small sunusoidal waves in a nn,,-M ™„^ • • 
bubbles of vapor is examined  Tho r*n-i~~     *   waves xn a lxquxd containing 

identified by analyzing the dispersion fomuTa  EfS^      ^ ±S 

rajs- sräTi si-^SKs??^- 
content of bubbles decreases  Verv filZiZ J-      

P !     aS the vol™etric 
mixtures are therefore SSSv JSM   ^dlSpersed Porous vapor-liquid 
fine.  References 7 RussiS 7     ^ "*  COnse«uentlv difficult to con- 
[184-6900] 

UDC:  532.13:539.89 
MEASUREMENT OF VISCOSITY OF SHOCK-COMPRESSED WATER 

Novosibirsk ZHURNAL PRIKLAKNOY MEKHANIKI  I TEKHNICHESKOY T7T7TT.T   •     „       ■ 
No 5,  Sep-Oct 84  (manuscript received 17 JulS^pHHs "    "^ 

KIM,  G.SH. 
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by a shock wave  The analysis makes allowance for the Bass and resistive 
forces.  It is found that the determination of the dynamic coefficient 

staL flTas weif Str8ly UP°n the time "**™^o achieve quasi teady- state flow, as well as the amount of time the flow exhibits constant nara- 

LÄS]'  
VlCinity °f the Cylinder'  RGferenCeS *'  l" *"  astern, 

UDC:  532.595.2 

CLEAVING OF LIQUID METAL SUBJECTED TO PULSE RADIATION 

Novosibirsk ZHURNAL PRIKLAKNOY MEKHANIKI I TEKHNICHESKOY FIZIKI in Russian 
No 5, Sep-Oct 84 (manuscript received 17 Jul 83) pp 55-59        Russian 

KOLGATIN, S.N., STEPANOV, A.M. and KHACHATUR'YANTS, A.V. 

ItlTo?C?J 15* negftive P^ssures and fractures occurring at the free sur- 
f«Y  ,qU  metal sub^ected t0 compression waves are investigated in 

It L-JJÜ'SrS ^ H'^«^^ i« ^t-S-^rl^. 
ble whfn the liauid'met alT^ ****  ^ ^  are P«ctlcally unavoida- 
Re'feScefLf^Russ^ 1*111^°^ " ^^  "*" *«»*""• 
[184-6900] 

UDC:  517.948.35 

AGROOP OF OPERATORS OCCURRING IN THE DYNAMICS OF A COMPRESSIBLE STRATIFIED 

Moscow DOKLADY AKADEMII NAUK SSSR Vol 280 No 1 Jan ftS in  p   ■        , 
script received 9 Feb 84) pp 23-26 Russian (manu- 

[Abstract] Small movements of a compressible stratlf-;^ #1 AA 
gated in a Cartesian system of coordinates (x/xfx^) S« H^ J*™8"" 
to be exponentially stratified along the x «is 2i I3*?V " ±S  aSSUmed 

unperturbed state is assumed to be f function of\      ,'  itS density ln ^e 
tions are derived for the MI«M1 Lfaction of x3 alone. Boundary condi- 

1» a gravitational fLld? T i^nvaiu^ profitr' «"^V* this fluid 
oscillations) is derived that rä™ ? Problem (a problem of normal 
operators in which thloperator S io ^ eqfIalent fashi™ to a group of 
uous, as was assumed in previous studio T?!    1*  *?  Mt entlrel* con^~ 
strong spectral decoupling Is aLayf satisfied in    ^ the condition °f 
involving the sound propagation Sof!        CaS6S °f Pra"ical interest 
[227-6900]        Propagation velocity in water.  References 12 Russian. 
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UDC:  532.583.4:629.125 

NUMERICAL SOLUTION OF PLANAR PROBLEMS FROM SURFACE WAVE THEORY 

Irkutsk METODY VOZMUSHCHENIY V MEKHANIKE SBORNIK NAUCHNYKH TRUDOV in 
Russian, 1984 (signed to press 17 Dec 84) pp 64-73 

AKIMOV, A.N. 

[Abstract] A numerical solution is presented to the planar problem of motion 
of a body beneath the free surface of a liquid considering the formation of 
eddies. The problem is reduced to an integral equation of the second kind 
which is solved by the spline colocation method. The algorithm suggested 
allows computation with arbitrary Froude number for bodies of arbitrary shape 
immersed at slight depth or with slight thickness.  The experiment demonstrates 
that the error m the results does not become significantly worse as the body 
approaches the free surface. There is no loss of accuracy of the results for 
thin wings. The program developed allows solution of problems of practical 
importance of wings of arbitrary shape. Accuracy can be improved by the use 
of the potential asymptote near the corner points or by the use of rapid 
convergence. Figures 3, references 7: 5 Russian, 2 Western. 
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HIGH-TEMPERATURE PHYSICS 

UDC: 621.378.3 

KINETICS OF VIBRATIONAL RELAXATION IN CO.'N^^O MIXTURE DURING FREE SCATTERING 

Moscow TEPLOFIZIKA VYSOKIKH TEMPERATUR in Russian Vol 22, No 6, Nov-Dec 84 
(manuscript received 5 Sep 83) pp 1055-1060 

KOVSH, I.V., PYATAKHIN, M.B. and URIN, B.M., Physics Institute imeni 
P.N. Lebedev, USSR Academy of Sciences. 

[Abstract] This study investigates the possibility of obtaining inverse 
population on vibration-rotation transitions of a CO molecule during free 
scattering of a CO:N2:H20 gas mixture due to different relaxation rates of 
the reciprocating and vibrational temperatures of the molecules. Gas dynamic 
equations and equations describing the population of the vibration levels 
of the molecules are solved jointly.  The vibration temperatures of CO and 
N2 are found to be frozen at a level slightly greater than 1000 K for an 
initial density of 1.5 g/cm3 and 33% water content; the total amount of 
energy stored in the vibrational degrees can be as high as 50 J/g.  The use 
of cylindrical scattering geometry instead of spherical does not change the 
findings quantitatively.  References 12:  7 Russian, 5 Western 
[207-6900] 

UDC 532.526+534.222.2 

COMBUSTION IN TURBULENT BOUNDARY LAYER FOLLOWING SHOCK WAVE 

Moscow VESTNIK M0SK0V0SK0G0 UNIVERSITETA SERIYA 1: MATEMATIKA, MEKHANIKA in 
Russian No 2, Mar-Apr 85 (manuscript received 14 Apr 83) pp 52-55 

ZVYERYEV, I.N., RAMODANOV, M.I. and RAMODANOVA, T.V. 

[Abstract] The temperature in the chemically reacting turbulent boundary 
layer following a shock wave is calculated in the presence of evaporation 
of fuel from the walls and combustion of the vapors within the boundary layer. 
A two-layer turbulent layer is assumed in which the Prandtl and Schmidt num- 

f /«?  T  f 'heir turbulen* analogs, are equal to unity.  The coefficient 
of diffusion of the multicomponent mixture is replaced with the coefficient 
of a binary mixture consisting of the initial reagents and the final 
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combustion products.  It is found that practically no combustion develops in 
the laminar sublayer.  The temperature profiles exhibit clearly defined 
extrema that correspond to the most intense combustion.  The maximum tempera- 
ture practically stops increasing in a nonself-similar boundary layer at a 
certain distance from the shock wave front that depends upon the shock wave 
velocity, indicating that the chemical reactions become less intense as the 
longitudinal coordinate x increases. References:  7 Russian. 
[353-6900] 

UDC: 532.5.031-2 

DETERMINING REMOVAL OF OUTBURST DURING EXPLOSION IN SOIL WITH ANGULAR AND 
CURVILINEAR FREE BOUNDARIES 

Moscow IZVESTIYA AKADEMII NAUK SSSR: MEKHANIKA ZHIDKOSTI I GAZA in Russian, 
No 1, Jan-Feb 85 (manuscript received 25 Jan 84) pp 3-9 

RODIONOV, A.T. and TERENT'YEV, A.G. 
■< 

[Abstract] This study examines boundary-value problems in determining the 
removal of outburst when uniformly distributed point explosives are detonated 
on the surface of, and within, isotropic soil with angular and curvilinear 
free boundaries. M.A. Lavrent'yev's statement, in which the critical 
velocity Vo = const, is employed.  The colocation solution method is compared 
with the iterative method, and found to be ten times faster.  References 
6 Russian. 
[344-6900] 

UDC: 532.5.013.4:536.46 

INVESTIGATION OF STABILITY OF STATIONARY FRONT OF EXOTHERMIC REACTION IN 
CONDENSED PHASE 

Moscow IZVESTIYA AKADEMII NAUK SSSR:  MEKHANIKA ZHIDKOSTI I GAZA in Russian 
(manuscript received 22 Feb 84) pp 115-118 

AVDEYEV, P.A. 

[Abstract] A model system of combustion theory is examined that describes 
the exothermic reaction in the condensed phase. A piecewise-constant 
relationship between reaction rate and temperature is substituted for the 

«JUSM 
reJat^nshiP» makin8 ifc Possible to find the distribution of the 

2    -S    ste^y-state wave and to investigate the stability of the 

[344 SSO]*  reSPSCt t0 Unldimenslonal P^turbations. Reference 1 Russian! 
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INVESTIGATION OF SHEARED SILICON SURFACE BY MICROWAVE AND OPTICAL REFLECTION 
METHODS 

Leningrad FIZIKA I TEKHNIKA POLUPROVODNIKOV in Russian, Vol 19, No 2, 
Feb 85 (manuscript received 16 Jul 84) p 348 

BELOKONOV, A.N., GALAYEV, A.A., MILYAYEV, V.A., NIKITIN, V.A 
PARKHOMENKO, Yu.N. and SHIRKOV, A.V., Moscow Institute of Steel and Alloys. 

[Abstract] The use of contactless microwave testing to determine the rate of 
surface recombination in an area excited by nonequilibrium carriers is 
used to determine the surface recombination rate as a function of the step 
density.  The step density is measured by the optical reflection method, 
based on the deviation from the normal of the laser beam reflected from the 
sheared surface.  In the microwave method, the kinetics of the drop in concen- 
tration of nonequilibrium carriers in the microwave field are investigated 
while a laser pulse is being applied. It is found that the recombination rate 
increases almost linearly as the step density, indicating that recombination 
through local energy levels is the main mechanism underlying surface recombin- 
tuTbllo] fra8*ent of silicon.  References 3: 1 Russian, 2 Western. 

LOCALIZATION AND THERMAL STABILITY OF DEFECTS CAUSED BY LASER RADIATION OF 
GERMANIUM 

Leningrad FIZIKA I TEKHNIKA POLUPROVODNIKOV in Russian, Vol 19 No 2 Feb 85 
(manuscript received 5 Jun 84) pp 234-236 ' 

KASHKAROV, P.K. and PETROV, A.V., Moscow State University imeni M V 
Lomonosov. 

[Abstract] This study investigates the localization and thermal stability of 
charge carrier recombination and trapping centers occurring in the surface 
layer of germanium when high-resistance single crystals are irradiated by 
nanosecond pulses from a neodymium laser.  The surface of (111) hieh- 
resistance single crystals of n-type germanium etched in H909 at 310 K was 
examined  Irradiation was provided by a monopulse neodymium2Q-switched 
7n Z'/    2  <       sug8este<; that defect generation during laser irradiation below 
10 MWW is associated with electron-vibrational excitation of the trapping 
centers and radiationless recombination of nonequilibrium charge carriers § 

This excitation may change the properties of existing defects, and also lead 
to the occurrence of new centers.  It is found that different systems of 
centers are responsible for surface recombination and trapping of tZrll 
S^"' References 6: 3 Russian, 3 Western.      traPPlnS °f charge 
[342-6900] 
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EXTINCTION OF ELECTRON AVALANCHE AHEAD OF CONTACT PLASMA-AIR BOUNDARY 

Leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 11, No 4, 
26 Feb 85 (manuscript received 2 Oct 84) pp 218-220 

FISHER, V.l., Odessa State University imeni I.I. Mechnikov. 

[Abstract] The optical breakdown of air 1 - 2 cm from the plasma-air contact 
boundary observed during the interaction of giant laser pulses with a quasi- 
steady state plasma flame is analyzed.  It is found that the 'pure' rise time 
of the electron avalanche in hot air is greater than in cold air, so that 
the breakdown of hot air is more difficult.  If this is the case, and the 
location of the breakdown zone is actually governed by high air temperature, 
the position of the laser spark in the experiment marks the effective 
boundary of the heated layer in the air. References 5: 3 Russian, 2 Western. 
[247-6900] 

UDC:  532.527:535.211 

EDDY FORMATION DURING LASER IRRADIATION OF POLYMERS 

Novosibirsk ZHURNAL PRIKLAKNOY MEKHANIKI I TEKHNICHESKOY FIZIKI in Russian 
No 5, Sep-Oct 84 (manuscript received 28 Jun 83) pp 64-68 

AVERSON, A.E., ALEKSEYEV, M.V. and BORISOV, V.P. 

[Abstract] The hydrodynamics of the outflow of the destruction products of 
polymers subjected to laser radiation with flux density of less than 10 kw/cm2 

is investigated.  The targets employed were polymethylmethacrylate specimens 
in air at T = 293K and p = 10^ Pa.  The flow of the destruction products 
was visualized by stroboscopic laser chopping.  The effect of an igniting 
pulse on the polymer surface is found to result in the formation of eddy 
structuring in the gas flow. The parameters of eddy ring formation are 
plotted, and photographs of various stages of eddy formation are presented 
References 11 Russian. 
[184-6900] 
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POWER TRANSMISSION BY RELATIVISTIC ELECTRON BEAMS PROPOSED 

NTR: PROBLEMY I RESHENIYA, 5 Feb 85 p 2 

[Text] At present, our country's power industry is dealing with power levels 
of hundreds of millions of kilowatts.  For the transmission of electric power 
in this case, it is necessary that at a tension of, let us say, one million 
volts in the power line, a current of thousands of amperes must flow through 
it.  But the stronger the current, the more substantial are the losses of 
power in the line, and the larger the diameter of the conductor must be.  In 
other words, the limit of the possibilities of overhead power lines has 
almost been reached  Alternative means of power transmission-gas-insulated 
lines, superconducting cables and others-are under intense study. 

£S°I °A 
TeChn/C*]  Sciences Ye- A- Abramyan, head of a department of the 

USSR Academy of Sciences' Institute of High Temperatures (IVTAN), spoke about 
the characteristics and prospects of one of the fundamentally new Z^r  rrans- 
S!"hodf- rmely> ,the transmission of electric power by streams of 
relativist« electrons (electrons moving at nearly the speed of light) which 
travel in an electron-conducting vacuum tube. 8 

üi^,"SenCe °f lhe  method is that electric power is transformed into the 
kinetic energy of a stream of accelerated electrons at the place where it is 
generated while the opposite transformation is effected atthe place wJere 
it is used—the regeneration of the beam's power. 

W^rS ^Vantages °f such a P°wer line are the transmission of high power 
iTtlLl    i  °^er °f t6nS and hundreds °f Sigawatta, the absence of high 
voltages along the routes, and high efficiency.  Practical problems involve 
the development of economical systems for confining the beam in the trlct" and 

SlStS llir        "  and maintainlng * — *» - electron trL"" 

pc5w"er s'tation^oer^ ^ TV"?11"  ^ el6CtriC P°Wer generated by a 

underground) metal-coated or metal tube 0.5-1 meter in diameter^ 
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vtLll    '     *  Stand f°r modeling a lin* for the transmission of electric 
power by means of an electron beam is being built.  It will be a transmission 
line several dozen meters long and with a power level of up to 10 million 
kilowatts  Many questions must still be answered: how to better Scu "he 
beam xn the tube, and what kinds of accelerators will ensure the necessary 
parameters of the electron beam." necessary 

(A drawing is given showing the arrangement of elements of the system for the 
transmission of electric power by means of an electron beam.) 

FTD/SNAP 
/9716 
CSO: 1862 
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UDC:  536.422.1 

THEORETICAL MODEL OF INTERACTION BETWEEN STRONG-CURRENT RELATIVISTIC 
ELECTRON BEAM AND METALLIC BARRIER 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 47, No 6, Dec 84 
(manuscript received 21 Jul 83) pp 952-957 

ROMANOV, G.S., SUZDENKOV, M.V., TETEREV, A.V. and FOKOV, G.A., Scientific 
Research Institute for Applied Physical Problems, Belorussian State University 
xmeni V.l. Lenin. ' 

[Abstract]  A hydrodynamic model is employed to describe the dynamics of the 
phenomena occurring during target breakdown by relativistic electron beams 
with current of 106 _ 107 A> and electron energy of 1 - 10 MeV. The model 
accounts for dissipitive processes associated with the transfer of beam 
energy to the matter comprising the target, deformation and breakdown of the 
target by the shock wave, and the transfer of energy to highly heated target 
vapors by radiatxon diffusion.  The movement that occurs is assumed to be 
^symmetrical.  Experiments in which an aluminum plate 1 cm thick was exposed 
to pulses with electron energy of 1 MeV are described.  The theoretical 
model is found to reflect the basic principles of the interaction process 
correctly, and to agree sufficiently well with the experimental findings. 
References 12:  11 Russian, 1 Western. 8 

[224-6900] 
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UDC: 535.21 

DROPLET EVAPORATION IN DIFFUSE MODE BY INTENSE OPTICAL RADIATION CONSIDERING 
TEMPERATURE RELATIONSHIPS OF THERMOPHYSICAL PARAMETERS 

Minsk DOKLADY AKADEMII NAUK BSSR in Russian Vol 29, No 1, Jan 85 (manuscript 
received 13 Feb 84) pp 50-53 P 

PUSTOVALOV, V.K. and ROMANOV, G.S., Belorussian Polytechnical Institute 
Scientific Research Institute for Applied Physical Problems imeni 
A.S. Shevchenko. 

[Abstract] This study examines the heating and evaporation of spherical 
particles and droplets in the diffusion mode by intense optical radiation 
with allowance for the real variation with temperature of the coefficient 
of heat conductivity of the gas surrounding the particle and the coefficient 
of diffusion of the particle vapor in the gas. A system of equations is 
derived that describes the heating and evaporation process of a spherical 
particle by optical radiation.  The evaporation of a drop of water in air 
subjected to continuous optical radiation at X = 10.6 jam is examined.  The 
experimentally observed change in radius as a function of time agrees well 
with the analytical findings, indicating that diffusion evaporation describes 
droplet evaporation accurately enough within the temperature interval 
Too<T0<.T .  References 10 Russian. 
[234-6900]K 

UDC:  772.932.45:621.373.826.038.825 

S^lfS °F H0L0GRAPHIC RECORDING ON PHOTOTHERMOPLASTIC MEDIA BY INFRARED 
RADIATION FROM A SOLID STATE LASER IMKAKHU 

Minsk VESTSI AKADEMII NAVUK BSSR SERYYA FIZIKA-MATEMATYCHNYKH NAVUK in 
Russian No 6, Nov-Dec 84 (manuscript received 18 Jan 83) pp 80-84 

ZHDANOVICH, S N and KOVALEV, A.A., Institute of Electronics, Belorussian 
SSR Academy of Sciences. j-ui.uaoj.dii 

[Abstract] The erasure of holographic information on photothermoplastic 
media using infrared radiation at \- 1.06 jum produced by a gaSet pulse 
laser is reported  The experimental setup was arranged to permit the erasure 
S  " to.  1* studied and the change., in the diffraction efficiency to be 
traced during the laser pulse.  The experimental results demonstrate the 
Possibility of erasing the geometric relief on the surface of tne workJn* 
layer of a thermoplastic medium by means of laser radiation Iht    1,1 ^8- 

f-sSn?ble f°r reCOrdin8 °n ^—P^-tic^dL^L^cesl^l^ssL,, 
[216-6900] 
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INFLUENCE OF LASER RADIATION WAVELENGTH ON PARAMETERS OF FORMING PLASMA 

[Abstract] A wide range ef laser radiation quantum energies £ - 1  inn -v 

of ^7lted/" T*" £1UX denSitl" '108 - "" «/c»2)°and durat ons 
™d»riv°  ifc" J ■USeC ln Suppoc,: °£ « «>eroetical study of the processes 

»ass heating condition, the plasma temperature iround to'increase apiolv 
as the quantum energy increa«?P<5 K,o „i„„„ t increase rapidly; 
increases on the surface of ttt  «wP^   temperature drops and the pressure 
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WORK ON PARTICLE  INTERACTIONS  IN GASES MERITS PRIZE NOMINATION 

Kiev PRAVDA UKRAINY,   12 Oct  85 p  2 

KADOMTSEV,    B.,  academician 

[Excerpt]    Processes of the collision of electrons with atoms and molecules 
underlie physical phenomena that take place in cosmic plasma,  gas lasers 

£SZr£^.y «£"•  hi^-te^™ Pi— of controlled8 thermo-   ' 

rt/S*frS±f?n8 t0 realize that  Soviet science holds a leading place in 
this field of research.    A solid contribution to it has been made by 
Ukrainian physicists,  particularly the authors of the cycle "Elementary 

!f0Ar^\°V^laStiS Interacti°n of Electrons with Atoms and Molecules 
rLuM° ?    <      ?aSeS*     ™S W°rk WaS d°ne h? Personnel of a number of the republic's institutes and universities. 

It all began from scratch with the development of research «nit-- ar,j «««-i, A 

Unique physics units were developed, as well as comp^S sourceo? ele^ rof' 

atomic aS L^VT °f ener§ies»  and "ureas ofthermal and supersonic 
atomic and molecular beams, many of which are protected by certificates of 

SS er'of W0'6 Seriei   °f hi^h-P"cisi- Mature -nochro^toranf 
To^lTrZTs lZtTSy eleCtr°nS W3S aSSeabled-     Th£Se -truments have no 

sole! aC?7ty US6d in the d-el°P-t of'n^Cchnolo J a^Ts^y^6 

r romy^thf ^Ä:^ 
FTD/SNAP 
/9716 
CSO:    1862/81 
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LASERS 

UDC:  621.378.325 

GENERATION OF RADIATION IN THERMAL PHASE LIGHT-INDUCED STRUCTURES 

Baku IZVESTIYA AKADEMII NAUK AZERBAYDZHANSKOY SSR: SERIYA FIZIKO- 
TEKHNICHESKIKH I MATEMATICHESKIKH NAUK in Russian Vol 5, No 2, Apr-Jun 84 
(manuscript received 16 Jun 82) pp 90-93 

KARAMALIYEV, R.A. and SHUKYUROV, N.M., Azerbaydzhan State University imeni 
S.M. Kirov. 

[Abstract] The generation of radiation in thermal phase structures occurring 
as the result of interference when a substance is irradiated by two coherent 
light beams is investigated theoretically.  The temporal behavior of the 
radiation density is analyzed, showing that the lasing mode oscillates for 
near-threshold pumping. As the pumping power increases, the pulsations in the 
laser radiation disappear and the temporal behavior becomes smooth. 
References 6:  2 Russian, 4 Western. 
[176-6900] 

SPECTRALLY LIMITED InGaAsP/lnP DUAL HETEROSTRUCTURE INJECTION LASERS WITH 
300 A/cmz THRESHOLD (QUADRUPLE-CLEAVED SPECIMENS, \- 1.25 urn, T - 300K) 

Leningrad FIZIKI I TEKHNIKA POLUPROVODNIKOV in Russian Vol 18, No 11 Nov 84 
(manuscript received 29 Jun 84) pp 2057-2060 ' 

f f ^AJJ;1^ fmNJ'EV' I'N-. GARBUZOV, D.Z., YEVTIKHIYEV, V.P., SULIMA, 
A*F"IO?£ USIR A ^ Cmm/TVt  A'V" Physic^-Technical Institut; imeni ' A.n.   Lotte,  USSR Academy of Sciences. 

In^duafLr^o!^10; laSe" T^Jl™  isotyPic spectrally limited InGaAsP/ 
Jffn J heterostructures produced by liquid epitaxy are investigated.  It 

Inrf !T P*; f t    " a" n° °UtpUt l0SSes» the lasln8 thresholds in 
InGaAsP/lnP dual heterostructures can be reduced to 300 A/cm2.  The reduction 
in thresholds in such lasers with 10 active regions is interpreted as 
resulting from inverse population and compensation for absorption losses in 
the valence zone of the active region.  The concentration of'nonequilibrium 
charge carriers at the lasing threshold is found to be little greater than in 

j^-^rrssss.1*8'"with active regions °-3^thick- Ref— ?•- 
[175-6900] 
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WORK ON FEMTOSECOND LASERS AT VIL'NYUS UNIVERSITY VIEWED 

Moscow KOMSOMOL'SKAYA PRAVDA (Lithuanian) in Russian No 1, 1 Jan 85 p 1 

[Article by Al'gis Piskarskas, Professor, Doctor of Physical-Mathematical 
Scxences, head of the laser research center of Vil'nyus University imeni 
Kapsukas, USSR State Prize laureate] 

[Abstract] The author reviews the progression of advances in shortening the 
duration of laser pulses from the nanosecond to picosecond to femtosecond 
ranges at the laser research center of Vil'nyus University over the past 
20 years. He notes, for example, that candidates of physical-mathematical 
sciences Romual'das Daniyelyus and Val'das Sirutkaytis, two former students 
of the university, made important contributions to the development of femto- 
second and picosecond lasers, which was the first Lithuanian republic work to 
be awarded the USSR State Prize. 

Physicists, mathematicians, chemists, biologists, and medical personnel are 
all xnvolved in the development of lasers for various branches of science at 
the university's laser research center. A picosecond laser spectrometer was 
developed for measuring very rapid jumps of electrons, for example.  The speed 
of electrons over a distance of 20 angstroms reportedly has been measured with 
thxs xnstrument. Personnel of the center have been using computers in work on 
laser methods for studying crystals in which electron jumps occur that are still 
more rapid, the author relates. A femtosecond parametric laser employing new 
crystals and pumping sources has been designed for this purpose.  Such a unit 
xs capable of emitting a pulse only 200 femtoseconds in duration. 

(A photograph of the author is given.) 

FTD/SNAP 
CSO:  1862/218 
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CHEMICAL CHAIN-REACTION LASER R&D AT FIAN 

Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 1 Jan 85 p 2 

[Excerpt] The year 1984 was a special one for Doctor of Physical-Mathematical 
Sciences A. Orayevskiy, head of a department of the USSR Academy of Sciences' 
Physics Institute imeni Lebedev. He and a group of scientists were awarded the 
Lenin Prize for their work "Basic Research of Chemical Chain-Reaction Lasers." 
Our correspondent S. Maslyuk met with Anatoliy Nikolayevich on the eve of the 
new year and invited him to answer a number of questions. 

"The goal you dreamed of and worked toward for many long years has been achieved. 
Would you please tell what was distinctive about this work?" 

"Several types of lasers exist, but they all have one characteristic feature: 
energy must be pumped into the working medium of a laser before it begins to 
operate, and then extracted in the form of a monochromatic beam with high 
directivity. But couldn't a quantum generator be developed which would require 
no influx of energy from outside, but would operate on its own store? The 
idea of the chemical laser was thus born; after all, liberation of heat occurs 
in many chemical reactions.  If, for example, hydrogen is selected as fuel and 
fluorine as an oxidizing agent, a chain reaction with great liberation of energy 
is obtained." 

"Where can chemical lasers be employed?" 

"Their sphere of applications is very diverse. The problem of initiating thermo- 
nuclear reactions, for example, is now being worked on all around the world; 
the thermonuclear target of a thermonuclear reactor must be compressed and heated 
very rapidly in order to make it operate. There are plenty of candidates for 
the role of initiator of thermonuclear fusion.  It is possible that a chemical 
laser will become one of them. Or take another example. The presence of a mole- 
cule with a certain composition in a gas mixture can be determined with the aid 
of chemical lasers. This means that emissions of harmful substances into the 
atmosphere can be monitored. Possibilities for the use of lasers of this type 
are innumerable; they can control chemical processes, be useful in medicine and 
biology, operate in space, and do many, many other things. They are already 
being used in practical work, and the list of their 'occupations' is becoming 
longer and longer." 

28 



"And what is to be done next?" 

"We have developed chemical chain-reaction lasers which are now the best of 
all of this type that exist. But this does not mean that we have solved all 
problems completely. There are still many questions of concern to us, and 
there is no shortage of ideas either. For example, the problem is now being 
solved of developing chemical lasers whose reaction products would be non- 
toxic and could be discharged directly into the atmosphere without passing 
through absorbents. Another direction is also interesting. As is known, up 
until now laser radiation has been generated only in the frequency range 
that is invisible to the human eye. Researchers are pursuing work aimed at 
teaching' chemical lasers to generate electromagnetic radiation in the visible 

range. This will further expand the sphere of applications of lasers of this 
type." 

FTD/SNAP 
CSO: 1862/218 
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NUMERICAL MODELING OF CHARACTERISTICS OF CO WAVEGUIDE LASER 

Moscow AKADEMIYA NAUK SSSR INSTTIUT OBSHCHEY FIZIKI.  Preprints in Russian No 44, 
(signed to press 9 Jan 84) 

KONEV, Yu.B., LIPATOV, N.I., PASHINLN, P.P. and PROKHOROV, A.M., Institute 
of General Physics, USSR Academy of Sciences. 

[Abstract] The characteristics of the linear amplification mode, as well as 
the lasing mode, of typical C02 waveguide lasers are modeled numerically 
assuming no degradation of the working mixture of the laser during the dis- 
charge process.  The modeling is based on balance equations for the average 
number of vibrational quanta, taking into account the flow of quanta to levels 
above the minimum of the trinor distribution function of the asymmetrical mode 
of the C02 molecule. The assumption of severe degradation of the working mix- 
ture of the laser when pumping power densities are high results in a divergence 
between theoretical and experimental results.  The influence of the diameter 
of the discharge channel on-the lasing power is insignificant for a helium- 
rich 1:1:8 mixture; however, a 1.5-mm waveguide is found to provide approxi- 
mately 20% higher lasing power than a 2.0-mm waveguide for a 1:1:3 helium- 
poor mixture.  References 18:  10 Russian, 8 Western. 
[332-6900] 

RECOMBINATION PUMPING DURING AMPLIFICATION OF LIGHT IN FULLY IONIZED PLASMA 

Moscow AKADEMIYA NAUK SSSR INSTITUT OBSHCHEY FIZIKI.  Preprints in Russian 
No 52. (signed to press 3 Jan 84) 

MÜKHTAROV, Ch.K., Institute of General Physics, USSR Academy of Sciences. 

[Abstract] The possibility of lasing during the recombination of a fully 

tZlvttlllTf        tTl7Z?  theoreticaHy- Plasma parameters are found 
analytically for which the gain exceeds the critical value; the electron 
density is such that maximum gain is achieved; and the plasma is ideal and 
the approximation of a shock-radiation model can be employed. It is found 

far Uveii:l ati^/rPln8/n a fUlly ±0niZed Plasma ±s  ineffective for 
fw^t-W  «"P1"^ media with gain exceeding 1 cm"!. It is recommended 
a
h
Ü   ^ans be ,found to cre^e inversion in such media; however, lasing 

P32-6900*]   range     n0t reqUlre SUCh hlgh 8ain'  References * Russian. 
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UDC 621.375.826 

1SESSSIN0ZZLESSPECIFIC P0WER °F GAS DYNAMIC C°2 LASER EMPL0YING TAPERED 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 48, No 3 Mar 85 
(manuscript received 3 Jan 84) pp 364-369 ' 

GORYACHYEV, S.B., YEFRYEMOV, N.M., KARPUKIN, V.T., RODIONOV N B 

SL^Tsc^er SHARK0V' "" InStit;te - High
DI?^er^u;;s, USSR 

Ulli*    nrZle *"*? °f miniature b^es.  It is Lnd'experimentaliy that 
large tapered monolithic nozzles provide an extremely high specific energy out- 
put  In view of their ease of manufacture and their operating advantages 
(such as the possibility of implementing a reliable nozzle coonnHysS) 

iTt^n!    ^ iS reCOmmended for technological CW lasers ^fSnS! 
[355-6900] 

UDC 621.372.8.02 

LASER WITH DYNAMIC DISTRIBUTED FEEDBACK FORMED BY COUNTER-PROPAGATING PUMPING 

Kiev UKRAINSKIY FIZICHESKIY ZHURNAL in Russian Vol 29 No 7 198A (m»n„a     ■   , 
received 19 Sep 83) pp 988-993 '     (manuscript 

which the lasing waveleneth i« r«ian™7  • J   / scheme is developed in 
temperature fiJtSEoÄ mechan clvibrtSn a'd °f "???'""■"• 
tween the interfering beams i« «n«i i" t  Vlb*a!lon and ln which the delay be- 
pumping pulses. "££« SSL'LlSiil^SS'Srr- °f UltraSh°rt 
periodic structures and for workine with L!f I    *°*y  exPeriments on dynamic 
at the pumping frequencies" ReferLces lS" 8 R^?8 ""J1,1 °ptical densities [304-6900] "ererences 10. 8 Russian, 2 Western. 
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UDC 621.373.826 

TUNABLE CW COLOR CENTER LASER OPERATING IN 2.5-2.75 MM  BAND 

KRATKIYE SOOBSHCHENIYA PO FIZIKE in Russian No 8, 1984 (manuscript received 
2.8  May 84 after revision) pp 52-55 

BAYEV, V.M., VYELICHANSKIY, V.L., ZIBROV, A.S., KIRYEYEV A N  NIKITTN V v 
PROTSYENKO, Ye.D., ROGOZHIN, A.A. and SAUTYENKOV, V.A '    ' 

[Abstract] A single-frequency tunable CW laser operating in the 2.5-2.75 .urn 
band is developed for use in precision spectroscopy.  The laser employs 
FA(II)-centers, with the emitted spectrum narrowed by stabilizing the lasing 
frequency by the transmission resonances of a confocal scanning interferometer. 
The laser is based on additive-colored KCl:Li crystals.  The tuning curve of 
the laser exhibits discontinuities caused by the absorption lines of water 
vapor. Two or three axial modes are observed simultaneously with a single 

4ej£ llelement  ln ^ CaViuy (S PrlSm)-  The lasinS line width is less than 
ReSen^ 7.CTfP°?  '? r^  Wldth °f the C°nf°Cal SCanninS interferometer. Kererences 7: 2 Russian, 5 Western. 
[303-6900] 

SIMILARITY CRITERIA AND WAYS OF OPTIMIZING PULSED GAS DISCHARGE LASERS 

Moscow AKADEMIYA NAUK SSSR INSTITUT OBSHCHEY FIZIKI, Preprint No 216 in 
Russian, 1984 (signed to press 8 Aug 84) 

KRAVCHENKO, V.F. 

[Abstract] Similarity criteria are obtained for a binary active medium em- 
ployed in a pulsed gas discharge laser. The experimental findings are 
systematized using a Cu-Ne laser as an example, and ways of optimizing such 
lasers are analyzed Similarity criteria are derived for thermal processes 
that govern the maximum average laser power. It is found that selr-heatinj 
lasers provide greater average lasing power than lasers in which the dischLse 
channel is heated additionally.  The maximum average power Increases nropor- 

overteatin;; o^r^r^^ ^ diSCharge cha^'. and is liS edT 
[309-69^0? * medlUm'  References 27: 22 Russian, 5 Western. 
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GENERATION OF SUBPICOSECOND PULSES IN NEODYMIUM GLASS LASER WITH SOLID STATE 
LIQUID PHOTOTROPIC SHUTTER STATE- 

of JTOC ^IS,MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 11, No 4, 
Zö *eb öS (manuscript received 26 Jun 84) pp 234-237 

mEGI^L.'s?'3" DÜL'NEVA' Ye'G" KARASEV« V'B-> OKISHEV, A.V. and 

[Abstract] The generation of subpicosecond spectrum-limited pulses in a 
passive mode-locked neodymium glass laser is examined.  The laser employed 
a new type of phototropic shutter in which organic dye molecules arfintro- 
slasl tnt° !,mafix."fating of liquid-impregnatedymicroporous quartz 
glass 1 mm thick Single pulses with durations of 0.5 - 1 psec were obtained 
The experiments indicate that this type of shutter supports stab" Generation 
of subpicosecond pulses, and that it improves the selection of the fundamental 
transverse mode.  Because of the high heat conductivity of the matrix the 
TK/S Uli?*  P— density in the frequency-pulse mode can be L nigh as 

Lf^cS^s'iSSTJ 2S£optical reflections in the — -Stt«. 
[247-6900] 

PHASE-L0CKIMG OF TWO-DIMENSIOHAL SYSTEM OF C02 WAVEGUIDE LASERS 

2f^f«? V2'^  V.ZHmiHAL TEKHNICHESKOY FIZIKI In Russlan v„l 11, No 4 
26 Feb 85 (manuscript received 2 Sep 84) pp 249-252 
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, dUon passing trom one element to its neiehbor fhr-n,„>r, ♦.*,«    ■, ■ 
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InGaAsP/GaAs DUAL HETEROSTRUCTURE BAND LASERS ( \ - 0.87 um) WITH THIN ACTIVE 
REGION 

Leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI, in Russian Vol 11, No 4, 
26 Feb 85 (manuscript received 19 Nov 84) pp 205-209 

ALFEROV, Zh.I., ARSENT'YEV, I.N., VAVILOVA, L.S., GARBUZOV, D.Z., TIKUNOV, 
A.V. and TULASHVILI, E.V., Physical-Technical Institute imeni A.F. Ioffe, USSR 
Academy of Sciences. 

[Abstract] This study cites the results of an initial investigation of the 
parameters of band lasers based on separate-confinement dual heterostructure 
InGaAsP/GaAs structures.  The structures were grown on n-GaAs substrates with 
(111) orientation.  The lasers were produced by applying an SiO, layer to the 
surface of the structure.  The minimum threshold current densities observed 
in specimens with long cavities were 1.1 - 1.3 kA/cm2.  Reducing the cavity 
length to 100 xun increased In by a factor of 1.5 - 2 as compared with long 
lasers; lasers with long as well as short cavities exhibited high differential 
efficiency.  The maximum continuous lasing power comprised 20 mW for a 
clamped heat sink, and 48 mW for a soldered specimen.  References 6 Russian. 
[247-6900] 

UDC: 621.373:535 

INFLUENCE OF GEOMETRY OF ACTIVE ELEMENT ON RADIATION PARAMETERS OF GAS- 
DISCHARGE LASERS 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 12 May 83) pp 1056-1059 

PRIVALOV, V.Ye. and CHULYAYEVA, Ye.G. 

[Abstract] A model is proposed for the radiation frequency shift of a 
helium-neon laser as a function of the pressure and composition of the mixture 
that explains the influence of the geometry of the active element on the 
frequency shift.  The gas separation effect is interpreted as causing frequency 
shifts in helium-neon lasers, with the main role being played by the distribu- 
tion of the neon along the discharge, rather than the distribution of the over- 
all pressure or partial pressure of the helium. Measurements performed by 
optically heterodyning the radiation from two lasers with neon absorption 
cells to validate the model are described. The use of the same scheme to 
investigate shifts in the center of the Doppler neon contour as a function of 
helium pressure is explained.  It is confirmed that the main contribution to 
the frequency shift comes from redistribution of the partial pressure of 
the neon along the discharge, so that the wavelengths of helium-neon lasers 
that are stabilized by the characteristic points of the Doppler radiation 
contour can differ, even with the same filling pressure. A pressure of about 
800 Pa is recommended for filling the absorption cells in stabilized lasers. 
References 14: 9 Russian, 5 Western. 
[236-6900] 
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TUNABLE LASER R&D AT ESTONIAN PHYSICS INSTITUTE 

Riga SOVETSKAYA ESTONIYA, 31 Mar 85 p 1 

MOPPEL', Kh. (Tartu) 

[Abstract] The article reports on research of tunable lasers which is being 
pursued by a group of physicists and engineers of the Institute of Physics 
^wu11^ YeY8eniy Berlk' a Physicist and head of this group, is credited 
with the development of dozens of lasers. A conversation with Berik is 
recorded in which he commented on the group's developments.  It is noted that 
the institute has a special design bureau, which has facilitated the develop- 
ment and production of prototypes of lasers. 

It is recalled that Berik developed an interest in lasers as a student at the 
Moscow Physical-Technical Institute. After working for a time at the Institute 

- ,^HCf °,SC?J  ln °SC0W' h£ m?Ved t0 TartU in 1979'  He recently completed 
with a tTJiTrtat?n\*er±k S  reSearCh 8r0UP WaS organized in'connection 
LlL        fc   l0Pment Pr°gram headed by K- Rebane» President of the 
in 1?80  lltZ2llCie7tt'   /0rk.ln llne Wlth tMs Pr°gram began in E"°nia qnJ!f   Devef°Pments of the Estonian scientists are now in use not only in 
Soviet research centers but also in Finland.  Berik was a member of a group 
which was awarded the 1984 Leninist Communist Youth League Prize for develop- 
!  s   introduction of tunable lasers.  This group also included young seien- tists of Moscow and Minsk. 6    " 

A photograph of Berik is given. 

FTD/SNAP 
/9716 
CSO: 1862 
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ÜDC 535.15 

BLEACHING OF COLOR CENTERS IN NEODYMIUM GLASS LASER 

Tbilisi SOOBSHCHENIYA AKADEMII NAUK GRUZINSKOY SSR in Russian Vol 115, No 2, 
Aug 85 (manuscript received 2 Sep 83) pp 265-268 

DZHIBLADZYE, M.I., MSHVELIDZYE, G.G.,  ERIKASHVILI, R.R. and ESIASHVILI, Z.G. 
Tbilisi State university 

[Abstract] The mechanism underlying the bleaching of short-lived color centers 
in a neodymium glass laser, which causes passive Q-modulation of the cavity, 
is investigated.  Experiments to investigate the amplification of series of' 
short-lived light pulses by neodymium glass fibers are described.  It is found 
that the gain of the laser drops off monotonically toward the end of the pulse 
train in the absence of color centers, but that in the presence of color cen- 
ters the micropulses at the front of the chain are amplified significantly more 
weakly than subsequent micropulses.  It is concluded that passive Q-modulation 
by short-lived color centers in neodymium glass lasers results mainly from 
?o^r™?n by emission from the neodymium.  Figures 2, references: 5 Russian. 
L275-6900] 

UDC 621.378.325 

A NONLINEAR THEORY FOR FREE-ELECTRON LASERS WITH COUNTER-PROPAGATING SIGNAL 
WAVE 

-Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian Vol 55, No 1, Jan 85 
(manuscript received 29 Mar 84) pp 47-52 

GINZBURG, I.S., Institute of Applied Physics, USSR Academy of Sciences 

[Abstract] This study investigates the characteristics of energy exchange 
between a relativistic electron beam and electromagnetic waves in free- 
electron lasers based on stimulated undulator emission (Ubitrons) and stimu- 
lated wave scattering (scattrons). Two types of combination synchronism are 
possible in these devices: one of which occurs when the phase velocity of 
the pumping wave exceeds the translational velocity of the particles, and 
the other of which occurs when the pumping wave is so slow that its phase 
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SS?™! T    11    /n  the Particle velocity.  The latter is the case in 
bv til t\     ^      !   mer C3Se' the energy 0f the V"*P*°*  wave is absorbed 
The sLir T      am; in the latter« 3 faSt sPa"-charge wave is excited. 
The signal and pumping amplitudes increase simultaneously for a slow pumpin£ 

tilns ?orU:%0f th? el6Ctrr beam energy' A self--nsistent sys   o ™  ? 
liTLil        f"e-elec"on laser with a counter-propagating wave is presented. 
^2P ST        ^ 3nd Varlable amPlitude of the pumping wave iTTes- 
laser L ^,Jaraf?er» of a svstem in which the emission of a neodymium 
are estimated tTt^  * VfCUUm°n a strong-current relativistic electron beam 
[26l!690of        example.  Figures 2, references: 11 Russian. 

ÜDC 621.378 

sssSpfrs^rsrs A?
1
 

Eussian vo1 »• *i-j- s= 

!2rifni IhiS StUdy tavMti«"« 'he discharge mechanism in small gas inter- 

[261-6900] 

37 



UDC 537.521 

THRESHOLD CONDITIONS FOR IGNITION AND PROPAGATION OF OPTICAL DISCHARGE IN 
NEODYMIUM LASER BEAM 

Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian Vol 55, No 1, Jan 85 
(manuscript received 7 Mar 84) pp 96-102 

BUFETOV, I.A., PROKHOROV, A.M., FEDOROV, V.B. and FOMIN, V.K., Institute 
of General Physics, USSR Academy of Sciences 

[Abstract] This study describes the experimental investigation of an optical 
discharge maintained by neodymium laser radiation.  The development of the 
discharge was investigated by high speed photography of the plasma glow.  The 
length of the discharge was determined as a function of the propagation time 
and velocity of the discharge fronts.  The power of the incident radiation and 
the radiation passing through the discharge were recorded and used to find the 
coefficient of absorption of the plasma.  It was found that the temperature of 
the discharge plasma is the same for all investigated diameters near the 
propagation threshold, because of the abrupt reduction in the stream of plasma 
radiation that moves the front of the discharge.  The power absorbed by the 
discharge and the discharge plasma temperature are found to depend little 
upon the intensity of the incident radiation for intensities above the 
threshold because of the rapid drop in absorption in the plasma as the intensity 
increases.  It is found that an optical discharge at \=1.06 unn  can be sustained 
with powers of the order of 0.1 MW.  Such low discharge thresholds make it 
possible to use them to obtain neodymium lasers with lasing parameters easily 
achievable at present.  Figures 4, references 13: 11 Russian, 2 Western. 
[261-6900] 

UDC 537.52:535.89 

THERMAL MODE OF WAVEGUIDE CO LASER 

Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian Vol 55, No 1, Jan 85 
(manuscript received 10 May 84 after revision) pp 103-106 

AGEYEV, B.M., DANIL0V, O.B., ZATULOVSKIY, L.M. and RUBINOV, Yu.A. 

[Abstract] A theoretical assessment is made of the influence of the thermal 
conductivity of the wall material on the thermal balance of the active 
medium in a waveguide C02 laser.  It is found that changes in the thermal mode 
has no significant influence-on the laser power when materials with heat con- 
ductivity exceeding 10 W/m'K, such as sapphire, are used. A leucosapphire- 
waveguide laser is developed on the basis of the findings.  The laser, con- 
sisting of two identical flat dielectric mirrors placed 2.5 mm from the ends 
of the waveguide, yielded running emission power of 22 W/m with diffusion 

?261X690of    aCtlVe medlUm' FlgUreS 1>  references 13:  6 Russian, 7 Western. 
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POWERFUL QUASI-CW LASING IN VISIBLE REGION OF SPECTRUM WITH HIGH PRESSURE 
INERT GASES MIXTURE 

Moscow PIS'MA V ZHURNAL EXPERIMENTAL *NOY I TEORETICHESKOY FIZIKI in Russian 
Vol 41, No 4, 25 Feb 85 (manuscript received 15 Jan 85) pp 156-158 

BASOV, N.G., ALEKSANDROV, A.Yu., DANILYCHEV, V.A., DOLGIKH, V.A., KERIMOV, O.M. 
MYZNIKOV, Yu.F., RUDOY, I.G. and SOROKA, A.M., Physics Institute P.N. Lebedev, 
USSR Academy of Sciences. 

[Abstract] An He/Ne/Kr(Ar) mixture was excited by an electron beam with 
current density of 10" 3 - 10 A/cm2, pulse length of 0.5-200 jjsec, and average 
electron energy of approximately 200 keV.  The lasing spectra were recorded 
spectrographically, and the lasing energy was measured by a 20 mV/J calori- 
meter. Powerful quasi-CW lasing with efficiency of approximately 1% was 
achieved.  It was shown possible to achieve rapid selective depopulation of 
the resonant 3s states of Ne with electron release.  Selective population of 
higher lasing levels is achieved by dissociative recombination of the electron 
with the molecular neon ion.  The maximum efficiency is achieved at /L=5852.5 
angstroms.  References 7: 4 Russian, 3 Western. 
[337-6900] 
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MAGNETOHYDRODYNAMICS 

UDC:  537.84 

TRANSITION TO TURBULENCE IN CHANNELS AND WIND TUNNEL 

Riga MAGNITNAYA GIDRODINAMIKA in Russian No 4, Oct-Dec 84 (manuscript 
received 2 Jan 84) pp 70-74 

BERSHADSKIY, A.G. 

[Abstract]  The transition to turbulence is investigated for channels with 
circular rectangular and triangular cross-sections (with and without a 
magnetic field), as well as the flow about a sphere in a wind tunnel.  It is 
found that there are several possible types of transition caused by the initial 
turbulent background  Good agreement is established between the analytical 
and experimental findings. A single dimensionless constant is selected from 
the experimental findings for each type of flow.  References 8:  6 Russian 
I  Western. "> 
[222-6900] 

'ANTISYMMETRICAL' AMBIPOLAR TRAP 

VoHT PMS'f TnT"^ f SPERIMENTAL'N0Y I TEORETICHESKOY FIZIKI in Russian 
voi 41, No 1, 10 Jan 85 (manuscript received 20 Oct 84) pp 13-15 

SK0V0R0DA, A.A. 

£»f ilS1  ^ P°"lbll"y of creating a locally embedded classical ambipolar 
"!! !?? «"«ti^trical relationship g(2) = -g(-z) is investigated.  The 
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Moscow AKADEMIYA NAUK SSSR, INSTITUT OBSHCHEY FIZIKI, Preprint No 178 <„ 
Russian, 1984 (signed to press 12 Jun 84) Preprint No 178 in 

GREBENSHCHIKOV, S.Ye., KORNEV, B.I. and SHCHEPETOV, S.V., Institute of 
General Physics, USSR Academy of Sciences. institute of 

[Abstract] Fluctuations of the poloidal magnetic field in the T 0  a^n  * 

perturbations are found to be of the stiltl Sit  t      \  ,        current density 
and toroidal numbers of the perturbations LUtl ^i 'T'  The Poloidal 

upon the ohmic heating current anf the sill radlu?l? the\T' "* $?"* 
mental findines are -in Pnnmi^a „   j  . ,  raülus of the plasma.  The experi- 
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MOLECULAR PHYSICS 

UDC 539.19 

SnT
T™!f ~VIBRATI0NAL ^SONANCES IN ELECTRON TRANSITION SPECTRA OF XeCl MOLE CULE S 

Moscow DOKLADY AKADEMII NAUK SSSR, Vol 281, No 1, Mar 85 (manuscript 
received 20 June 84) pp 64-66 p 

£"de"±:ian N-G- BAS0V» I-S. GORBAN', V.A. DANILYCHYEV, N.G. ZUBRILIN and 
^Lces        ' PhySlCS InStltUte imeni P'N- L*^ev, USSR Academy'of 

[Abstract] The rotational structure of the energy spectrum of XeCl molecules 
£c? ™?  ? ' r0Viding neW information ™  the dynamic properties of the 
XeCl molecule and to measure the parameters of the potential X-state function 
more accurately.  The spontaneous luminescence and induced radiation spectra 
were obtained on two different systems - a beam system and an electric discharee 
system  The fine structure of the electron-vibrational bands in the spectra 

tLlll TS 3nd indfed emiSSl°n °f XeC1 -olecules is detected  The spec- 
int^M Characterlstics of the structure indicate the occurrence of resonant 
interaction between vibrational and rotational modes in the lower electron 
state. References 6:  2 Russian, 4 Western. 
[331-6900] 
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NUCLEAR PHYSICS 

A. LOGUNOV VIEWS ELEMENTARY-PARTICLE, FUSION RESEARCH 

Moscow TRUD in Russian No 1, 1 Jan 85 p 3 

[Interview with Anatoliy Alekseyevich Logunov, vice-president of the USSR 
Academy of Sciences, president of Moscow State University and a laureate of 
the Lenin and State prices, by V. Vostrukhin] 

[Text] Question:  Could you make a scientific forecast: What discoveries 
in the field of physics are anticipated in the near future—in 1985 for 
example? 

Answer:  Before talking about the future, I should like to say a few words 
about the situation that now exists in physics. It is such that physicists 
and everyone else who is not a physicist are again unable to understand 
each other. 

Question:  In what sense? 

Answer: In the most direct one. Whereas any high school student knows the 
words proton,' 'electron* and even 'neutrino,' as soon as we physicists start 
discussing esoteric subjects such as quarks and glueballs, we get astonished 
looks from other people. Because these words, which designate phenomena that 
are well-known and understood, are not to be found in any of the world's 
languages. 

Question:  Then let us introduce quarks and glueballs into the vocabulary of 
our readers, so to speak. What do these words mean? 

Answer: Quarks are what protons, neutrons and all other elementary particles 
are made of, with rare exceptions. 

Question: And glueballs? 

Answer: They are hypothetical particles possessing mass, which will be dis- 
covered in the very near future. Experiments which indirectly confirm the 
possibility of glueballs1 existence have already been conducted at the Institute 
of High-Energy Physics in Protvino." 

* See the daily SNAP, 10 December 1984, p 2. 
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Question: What practical consequences may stem from this new knowledge of 
the structure of matter? 

Answer: For the time being, the only thing that can be said is that the 
energy of interaction of quarks is unusually great. It is substantially 
greater than nuclear energy. But how this energy is to be utilized is not 
clear yet. But you may expect that physicists will come close to achieving 
the Great Fusion during the new year, on the other hand. 

Question: In other words, they will realize the dream of scientists of all 
ages and obtain evidence of the unity of forces that are known in nature? 

Answer:  I would say that this dream is beginning to be realized, little by 
little. The evidence you speak of can be obtained only in experiments with 
accelerators of sufficient capacity. Only with them can the units of electro- 
magnetic and nuclear forces, for example, be confirmed. 

Question: But what about gravitational forces? They are ones we have known 
about all our lives, it seems. 

Answer:  They are nevertheless more mysterious than any others. They do not 
manifest themselves anywhere in the microcosm as yet. Academician Markov 
has hypothesized that gravitational forces are connected with giant particles 
which are as yet unknown. These particles are many times heavier than quarks. 
He has tentatively named them 'maximons.' 

Theoretical physicists recently introduced the concept of so-called Higgs 
particles 'for their own needs,1 that is, to explain phenomena in the 
microcosm. 

Question: What do you mean, 'introduced it?' 

Answer: They hypothesized the existence of such particles. And if Higgs 
particles really do exist and possess the presumed properties, then they play 
an exceptional role in the evolution of the universe. They definitely determine 
its structure and development, its past and present. The construction of a giant 
synchrotron accelerator which may make the discovery of Higgs particles possible 
is to begin this year in Protvino, which is near Serpukhob in Moscow Oblast. 

I shall mention still another important event which is anticipated by physicists 
all over the world.  It is to take place in our country, and it has to do with 
substantiating a new principle of thermonuclear reactions. 

You probably know that obtaining a thermonuclear reaction without tremendous 
heating in advance has long been known to be theoretically possible.  Soviet 
physicists have now managed to gain a detailed understanding of the mechanism 
of this process and learn how to induce it artificially. However, we have not 
succeeded as yet in obtaining results of practical significance, that is, in 
achieving that type of reaction which could serve as a source of energy, like 
that of nuclear reactors which are now commonplace. Fundamentally new possi- 
bilities will open up in thermonuclear power engineering when this happens. One 
still cannot be completely sure that this anticipated success will be achieved, 
incidentally. Much research work still lies ahead. 

FTD/SNAP 
CSO: 1862/218 
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UDC 539.171.017 

INELASTIC INTERACTIONS OF HIGH ENERGY HADRONS WITH NUCLEONS AND NUCLEI OF 
PHOTOEMULSION AND THE CLUSTERIZATION PHENOMENON 

Moscow AKADEMIYA NAUK SSSR ORDENA LENINA FIZICHESKIY INSTITUT IMENI P N 
LEBEDEVA, 1984 (signed to press 25 July 84) pp 3-48 

MARIANNA IVANOVNA TRET'YAKOVA 

IfSir'J- ^ "Ultiple fene"tion of particles is investigated experimentally 
in inelastic collisions of hadrons (protons and ions) with hadrons and 

(IC^infri ? rHT  °f fccel"ator energies (10-400 Gev) and cosmic rays 
obLlnprf   Ly t      nUCl"r Photoemu^ion method.  Extensive information is 
wide ?an,e of ^C^raCtf1StiCS °f inelastic interactions of hadrons over a 
wide range of proton and pi-meson energies.  The total material analyzed com- 
prised approximately 50,000 stars found along the trails of primary particles 

mui
et4riBherii

ng?h f ^  18 ?'   Un±qUe inf°^°n is obSneTon the 
on III      P  ! Clf tey natUre °f inel^tic processes in elementary events and 
Ed™ TCe:tlme drel°pment 0f the formation of secondary particles and 
hadron structure, thus providing new information on the properties of strone 
iTlTlToiT        elementary Prieles.  References 60 Russian! § 

UDC: 539.12.088 

SofiSir CLEAR LEVEL POPüIäIION DURING IBELASIIC SCAIIE^ °* «« 

™™> p™ T "   ° '" Ja°"Feb 85  <»»™«^' received 

KUVAGA,   I.L.,   Institute of Physics,  Latvian SSR Academy of Sciences. 

i£ico:puterr»nic»Uis p'arfof'the 1™?"°" °* Pr°8r<mS """" f°r "» SM"« 
calculating the n„clearPaeve°fp„ „1 So   ^^^S^EAVr t 
reactor neutrons.    The software descrihed is comprised of a progr^for '*" 
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a computing penetration coefficients using an optical model of the nucleus 
program for calculating the raction cross-sections of inelastic scattering 
of fast neutrons according to a statistical model, and a program for calcu- 
lating the level populations in the (n,n') reaction.  These programs are 
being employed by the Laboratory of Nuclear Reactions of the Institute of 
Physics of the Latvian USSR Academy of Sciences for determining the spins of 
the nuclear states excited during inelastic scattering of fast reactor neu- 
trons by comparing experimental and theoretical population values 
References 16:  7 Russian, 9 Western. 
[248-6900] 

UDC: 539.125.5:621.039.51 

COMPLETE INTERACTION CROSS-SECTIONS OF ULTRACOLD NEUTRONS WITH GASEOUS 
DEUTERIUM ^AüüUUü 

Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR: SERIYA FIZIKO-MATEMATICHESKAYA 
in Russian No 6  , Nov-Dec 84 (manuscript received 24 Oct 83) pp 1-2 

AKHMETOV, Ye.Z., BARSHENTSEV, V.N., KADYKENOV, M.M., KAIPOV, D.K  KAIPOV 
M.D. and KOSPANOV, N.K., Institute of Nuclear Physics, Kazakh SSR^cademy of 
sciences. 

[Abstract]  The complete interaction cross-sections of ultracold neutrons 
moving at velocities of from 3.2 to 5.7 m/sec with gaseous deuterium are 
measured at 300 K (in an equilibrium mixture consisting of one-third 
paradeuterium and two-thirds orthodeuterium).  The complete cross-sections 
are also analyzed for an equilibrium mixture of ortho- and para-modifications 
Hi     11      T,*l  a/

functlon of temperature for average ultracold neutron 
velocity of 4.8 m/sec.  The measurement results confirm the calculated 
cross-sections. 
[255-6900] 

UDC: 539.17.01 

ELASTIC SCATTERING OF 50 MeV a-PARTICLES BY 
14N 160 20Ne 2V> flnrf 

28z< 
NUCLEI '    '   g      bl 

Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR: SERIYA FIZIKO-MATEMATICHESKAYA 
in Russian No 6  , Nov-Dec 84 (manuscript received 30 Mar 84) pp 49-53 

BURTEBAYEV, N.T., DUYSEBAYEV, A.D. and IVAN0V, G.N., Institute of Nuclear 
Physics, Kazakh SSR Academy of Sciences. institute or Nuclear 

itjTlC^ONe8 24^ndm2Verly'n? «V"""1"8 of 50 MeV ^-particles on 
an ,„  *  Ne»  7Mg and  Sl nuclei is investigated over a wide range of 
angles. The experiment was conducted with an isochronous cyclotron Sam 
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employing a multidimensional analysis system. The scattered -particles 
were recorded spectrometrically.  The differential elastic scattering cross- 
sections of the a-particles were measured at angles ranging from 10 to 170 
degrees in 2 - 3 degree steps.  The findings indicate that the potential para- 
meters for 0,-particles can be localized by using the energy relationship of 
the parameters of the optical model and the corresponding values of the volume 
integrals.  References 7:  3 Russian, 4 Western. 
[225-6900] 
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OPTICS AND SPECTROSCOPY 

UDC:     536.3:541.182.3 

SSSfSSxS^SSSSLS ™UXim SCATTERING BY >™>™ POLY- 

SSTCS^S^S^ ssrns^r1-vo122> NO
 

6> M- 
84 

YUREVICH, FB.. YATSKEVICH, CM., FOGELEV, V.A. and KAEAS', S.M., Institute 
of Heat- and Mass-Exchange, Belorussian SSR Academy of Sciences. 

[Abstract] An experimental setup is described for finding the relationshin 

erlhprf £ *t<l \u        exPerimental method and software employed are des- 

Sä 
ss srs ä? ~S~ H—% —— 
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UDC:  631.375 

ABSORPTIVE CAPACITY OF VIBRATIONAL-NONEQUILIBRIUM CARBON DIOXIDE GAS IN 
15- ;>m BAND Q-BRANCHES.  ANALYTICAL METHOD 

Moscow TEPLOFIZIKA VYSOKIKH TEMPERATUR in Russian Vol 22, No 6, Nov-Dec 84 
(manuscript received 19 Sep 82) pp 1080-1087 

52±X S,:E" KUDRYAVTSEV' N'N" N°VIKOV, S.S., Moscow Physical-Technical 

[Abstract] A method is developed for calculating the absorptive capacity in 

ltn*t< eL°f  thu i5' ^ bSnd °f C°2 under vibrational-nonequilibrium 
conditions.  The method is based on integrating the absorptive capacity over 

Mon8?^ lin? by i*?'     The influence °f the type of distribution fun" 
tion (symmetrical or deformation) in the combined mode of CO, on the spectral 
absorbing capacity of the band in question is investigated. 2

The type of 

modf ^Ufn°n/rCJ10n Wlth r6SpeCt t0 the vib"tional levels of the combined 
5 t~tt      Ü V° hfVe S Str°ng influence °n the spectral absorbing capacity 
tf lTo^,q    lanCheS-     ?e err°rS occu"ing when a statistical model is used 
to calculate absorption in Q-branches do not exceed 10% for the spectral 

7 KJS.CmPMlt3r' Snd 5% f°r the inte8ral-  Ref™ 19: 12 Russian, 
[207-6900] 

UDC: 539.196+621.375.826 

JÄS^2S:Tni«MEASüREME!,T °F 0SCILLATI0N RELAXATION TIMES OF N20 IN MIXTURES CONTAINING CO, N2 AND AR FOLLOWING AN INCIDENT SHOCKWAVE 

Tomsk IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY:  FIZIKA in Russian Vol 27 
No 11, Nov 84 (manuscript received 14 Dec 83 after revision) pp 3-8 

ZUYEV, A.P., NEGODYAYEV, S.S. and TKACHFNlcn n v      M     m.  •  , 
Institute. iKAUiüNKO, B.K., Moscow Physical-Technical 

[Abstract] Laser-shliren measurement is employed to investigate the „MIL 
tion relaxation times in pure N20 and mixtures of N90 and CO N „J Z      lt~ 

^^ll^uZt^ To  £"""**«* "*• ■£ otstliSesfstee ' 

long and a ^^.^l^^^^' ^SEtf"*'? * "^ 
times were measured by recording ^7^,7?    JV6 osclUation relaxation 

A single-mode lfr52-rhSSSSilLSl,S2.SS1St6Sll1Ä "^^ ZOne' 
The relaxation effectiveness of iL ™! %«P S t    £ at 6328 A was employed, 
was found to acceleration* n«M 7? !•    ? t0 be Cl°Se to that of N2°; CO 
findings from the literature indict^ "laxation of »2<>.  Compariso^ with 
4 Russian, 11 Weite»      ^dicates good correspondence. References 15: 
[187-6900] 
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UDC:  528.721.28:535.241 

IMAGE CONTRAST DISTRIBUTION BASED ON BRIGHTNESS FIELD ANALYSIS 

Leningrad OPTIKO-MEKHANICHESKAYA PROMYSHLENNOST in Russian No 8, Aug 84 
(manuscript received 10 Aug 83) pp 8-10 

SOZON-YAROSHEVICH, Ye.A. 

[Abstract] This study presents an approach to finding the contrast distribu- 
tion of an image that takes into account the type of brightness field in ques- 
tion (with respect to uniformity and isotropicity), as well as the type of 
distribution.  It is found that the contrast distribution can be fully calcu- 
lated from the unidimensional distribution and covariation function of the 
brightness field. Expressions are derived for the latter for an anisotropic 
inhomogeneous field.  The expressions derived are also valid for the generalized 
contrast employed.in the law of contrast light perception.  References: 
3 Russian. 
[177-6900] 

UDC:  528.714.2 

ANALYSIS OF OPTICAL IMAGE MOVEMENT WITH RECORDING CAMERA MOVING ARBITRARILY 

Leningrad OPTIKO-MEKHANICHESKAYA PROMYSHLENNOST in Russian No 8 Aue 84 
(manuscript received 29 Dec 82) pp 10-13 

BATRAKOV, A.S. and SHVEDCHENKO, Ye.P. 

[Abstract] The general problem is examined in which a camera aboard a moving 
platform moves arbitrarily, executing reciprocating as well as angular move- 
ments. Analytxcal formulas are derived for determining the velocity com- 
ponents of the optical image.  These make it possible to estimate the specific 
contribution of each of the factors, to determine the errors resulting Lorn 
various assumptions more accurately, and to analyze the requirements for image 
shifting compensation in detail.  The general formulas for the velocity of 
the points of an optical image are based on the theory of linear spaces and 
linear transformations.  It is shown that the method and algorithm'developed 
for analyzing point velocities are valid for all possible types of photography 
The influence of the rate of closure of the camera on the velocity of the 

U7^6900r Cal 1"a8e iS analyZ6d 3S an 6Xample-  Härene«:  S^Russian. 
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UDC:  535.44 

DIFFRACTION OF LIGHT BY ULTRASOUND IN OPTICALLY ACTIVE UNIAXIAL CRYSTALS 

Moscow RADIOTEKHNIKA I ELEKTRONIKA in Russian Vol 29, No 12, Dec 84 (manu- 
script received 18 Apr 83) pp 2449-2454 

ZILBERMAN, G.Ye., KUPCHENKO, L.F. and GOLTVYANSKAYA, G.F. 

[Abstract] The diffraction of light by ultrasound is examined in uniaxial 
till I exhibiting optical activity for small angles between the incident 
nhln    ? * ?/  °f the CryStal (where optical ^tivity masks diffraction 
?n,!nHmfna)^ /°^ an8lef °f the °rder °f Bra§S an8les-  Expressions are 
found for the fundamental and diffraction components of a light field. New 
Bragg angles are found that lie in the interval between the ordinary angles 

f'roTth^fr £? = °; The "^ BragS angl6S °bserved differ significant^ 
values Lr tn r% ! ********  tensor component values that exceed the 
Ico^stJ fiald2!^   Tff-SeVeral hUndred'  The n°nmutual effect in the 
J "St" f"ld "described; it is found that optical activity apparently 
[179 6900]  8e    °    °f nonmutuality-  References 7 Russian!     * 

OPTICAL PROPERTIES OF SOLID PbSe   Te SOLUTIONS 

Leningrad FIZIKA I TEKHNIKA POLUPROVODNIKOV in Russian Vol 18, No 11 Nov 84 
(manuscript received 3 May 84) pp 2104-2106 

FARADZHEV, F.E., Azerbaydzhan State University imeni S.M. Kirov. 

PbSeraCTe Trt ll^^T^ and. "flection spectra of epi^i^l fiims of 
Epitaxial\Zt TftZ      lnrthe intrinsic ^sorption region at 77-300 K. 
?he charLteristiL of6kx  x T" gl°™ °U  fr6Shly cleaved BaF2 substrates. 

[175-6900] 
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UDC 535:621.373.8 

LASERS EMPLOYING PLASMA MIRROR 

Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 281, No 3, May 85 (manuscript 
received 16 Dec 83) pp 570-573 

KRASYUK, I.K., and FISHYER, V.l., Institute of General Physics, USSR Academy 
of Sciences, Odessa University 

[Abstract] The generation of high-power picosecond pulses in a cavity 
containing a plasma mirror is investigated theoretically; the principles of 
chain formation, i.e. the operation of the plasma optical element as a 
mirror and shutter, are clarified.  The flat plasma layer occurring at the 
moment t=0 at the caustic of the focusing lens is used as the model of the 
plasma optical element. Pulse durations of approximately 10-30 psec are ob- 
tained, with an impulse coefficient of reflection of the order of several 
percent.  The analysis suggests that plasma optical elements can be used to 
form high-power, high-contrast isolated pulses in the picosecond range. 
References 14: 11 Russian, 3 Western. 
[349-6900] 

UDC:  535.375.55 

TRANSFORMATION OF LIGHT BEAM SPATIAL STRUCTURE DURING RAMAN SCATTERING 

Moscow AKADEMIYA NAUK SSSR FIZICHESKIY INSTITUT.  DISSERTATION ABSTRACT 
in Russian (signed to press 22 Feb 84) 

0KLADNIK0V, Nikolay Vasil'yevych, Physics Institute imeni P.N. Lebedev, USSR 
Academy of Sciences. 

[Abstract] The influence of the energy excitation conditions and the optical 
characteristics of active media in Raman scattering on wavefront conjugation 
of light beams is investigated experimentally. Means are sought for control- 
ling the spatial structure of light beams during Raman scattering.  Total 
back' saturation of Raman scattering is observed, in which the Raman scatter- 

ing energy ceases to increase when the pumping pulse energy exceeds a certain 
value. A scheme is devised for wavefront conjugation during Raman scattering 
in which the volume of the scattering medium is separated into a volume that 
serves as a dynamic amplifying hologram and a volume that serves as the 
source of the conjugating coherent Raman scattering wave.  Optimal conditions 
for image recovery during Raman scattering are identified.  The recovery of 
images during Raman scattering in media with differing degrees of optical 
inhomogeneity is investigated.  References 10 Russian. 
[334-6900] 
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UDC:  621.373.826 

INTRA-DOPPLER SPECTROSCOPY OF RESONANT ATOMIC LINES USING INJECTION LASER 

tTss^Zeiz iiivf2^\ircEE" FIZIKI
- 

DISSERTATION
 —T> 

ÄSTS^^L^?^^' PhySiCS *»"**• >-* *•*•  -bedev, 
[Abstract] A tunable external-cavity injection laser is employed for intra- 
Doppler spectroscopy of resonant atomic lines, specificallythe D-Iines of 
potassxum and cesium. A tunable injection las« with line width of less tL 

as nonUnear, for the resonant lines of potassl™ and cesi™ Tne intra- 

T c li^T s^r'than^r^L'roro^enlng^l^^L'r^r1?8,0, ^ 

Moscow AKADEMIYA NAUK SSSR INSTITUT OBSHCHEY V77TVT       T> 
(signed to press 3 Jan 84) OBSHCHEY FIZIKI.  Preprint in Russian No 39 

MASICHEV, V.l., PLOTNICHENKO, V.G. and SYSOYEV V K      Tr, -•* . 
Physics, USSR Academy of Sciences..   SYS0YEV> V'K-> Institute of General 

[Abstract] This study demonstrates the influent nf r„0 -    * t 

spectrum of the investigated material thfr^ !•      7Pe °f absorPti°n 
and the power instabilitv of ^! il  •' ? radiation spectrum of the CO-laser 

tion coefficients^ M&ft at S reals' (KC^T^f ^ ^^ 
as borosilicate glasses and fused quartz  5 7« f! ^ X ' ^  ^ SS Wel1 

absorption coefficients of solid sSte materials llTl      ' the/olumetr" 
employing non-selective optical cavities in nS T   measured with CO-lasers 
level by an order of magnitude.  Optical Josses can^r^6 ?*  absorPtion 
by using discretely tunable CO-lasers in !       b^neasured more accurately 
the optical losses can be investigated ™H   S "se the spectral behavior of 
have absorption bands within* the Sectr^\ t0 identify imPuriti" that 
References 16: 14 Russlanf2 Ssterf   '^ *"**  °f the C°-laser' 
[332-6900] ' 
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UDC 66.085.3 

^r»™^ 0F LATENT IMAGE IN P0LYMER FILMS BY VACUUM ULTRAVIOLET PHOTO- 

Moscow DOKLADY AKADEMII NAUK SSSR, Vol 281, No 1 (manuscript received 
4 June 84) pp 71-74 

IJiS^I Sciences Corresponding member VALIYEV, K.A., VYELIKOV, L.V., 
h^Iic" f academician PROKHOROV, A.M., Institute of General 

rnysics, USSR Academy of Sciences 

[Abstract] A new method is described for forming images in polymer films 
nw °nJaCUUm ulJraviolet Photoetching of polymers and slowing the VUV 
?Se inten,^vrHJ% ^ ^St SUbjeCtin* the Pol^r film to soft I-radiation. 
that lit IM  distribf ion corresponding to the Fresnel diffraction indicates 
that the method provides good resolution. VUV etching is found to be more 
effective than liquid developing.  The method is useful for X-ray holographic 
microscopy.  References 12:  9 Russian, 3 Western. holographic 

UDC 537.876.23.029.7:515.510.5 

LASER BEAM THERMAL SELF-FOCUSING EFFECT 

£"?C ^o-t™SSSE> Vo1281'"° *■"» 85 <™^ 
USSR Academy of Sciences Corresponding member USTINOV N D AVKDV    A T 
GLOTOV, Ye.P., KOTEROV, B.N., KRASNOVSKIY, A-G^GARIN^'v. Ye  SOROM 
A.M. and CHEBURKIN, N.V. *""■«, v. ie., öUKUKA, 

distriW?*    aXlal focusin8 °ccurs when radiation with Gaussian intensity 
distribution propagates through a gas medium; a "hot ring" is formed „M ? 

fou"nd thT' the radiat°r and 3Way fr°m the -is of the beam witHLt is 
results in HIJ 7™?** °J,the medlum indu"<* by absorption of radia ion 
Kl- Ool Self-f°CUSin^ °f laser b—•  deferences 7:  5 Russian, 2 Western. 
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UDC:  535.42+621.373.535 

DIFFRACTION LOSSES IN RESONATOR WITH DIAPHRAGM WITH VARIABLE TRANSMISSION 
COEFFICIENT 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 7 Dec 83) pp 1105-1107 

BOYTSOV, V.F. and VLADIMIROV, A.G. 

[Abstract] The influence of the coefficient of reflection of a diaphragm 
that varies across the aperture on diffraction losses of lower transverse modes 
and the associated frequency difference of the counter-propagating waves 
that are generated is investigated. An annular resonator consisting of two 
flat mirrors and one cylindrical mirror with a diaphragm having a variable 
transmission coefficient is analyzed.  The resonator mode losses were deter- 
mined by solving numerically an integral equation derived elsewhere.  The 
numerical results obtained for lower transverse mode losses are studied as 
a function of the finite order of the matrices employed.  References 5- 
3 Russian, 2 Western. 
[236-6900] 

UDC:  535.2+535.39 

TRANSFORMATION OF OPTICAL BEAM INCIDENT ON NONPLANAR INTERFACE 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 1 Dec 82) pp 1070-1073 ^ 

BEKSHAYEV, A. Ya. 

[Abstract]  The oblique incidence of an optical beam on the interface between 
dielectric media is examined in paraxial approximation in order to study the 
Fo^^0rmatl°5    the distribution of the complex amplitude and phase changes. 
Formulas are derived that can be used to find the transformation of an 
EÜ'T7    !°n an arbltrary interface. The transformation of a Gaussian 
beam of general type on a spherical interface is analyzed as an example, 
demonstrating agreement with existing findings.  The formulas derived are help- 
ful in that they automatically make allowance for small arbitrary disruptions 
in the relative orientation of the incident beam and the boundary In I  stan- 
dard coordinate system, and do not require that the axes be rotated and complex 

[ITe-tTooT3  Perf0rmed 6aCh time* Referen"s ^ 9 Russian, 1 Western     ? 
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UDC:  535.317.1 

OPTICAL IMAGE OF BOUNDED OBJECTS. II 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 18 Feb 83) pp 1074-1078 

VOROB'EV, Yu.V. and DVORETSKIYA, I.N. 

[Abstract] An eigenfunction expansion apparatus developed previously by one 
of the authors for assessing image quality objectively and for recovering images 
distorted by aberrations in the optical system and by diffraction is 
extended to functions in which the response function is axisymmetrical.  Iso- 
lated bounded objects with known dimensions comparable with the resolvable 
distance of the optical system are studied. The use of the image recovery pro- 
cedure, which is based on the least-squares method, is demonstrated by the 
example of an image distorted by light diffraction on a diaphragm.  The in- 
fluence of noise on image recovery is examined.  References 2 Russian. 
[236-6900] 

UDC:  535.853-1 

RESOLUTION OF NONLINEAR RESONANT IR SPECTROMETER 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 20 Jan 83) pp 1070-1082 

KRASNIKOV, V.V., PSHENICHNIKOV, M.S. and SOLOMATIN, V.S. 

[Abstract] The influence of two-photon absorption of the signal and generated 
waves on the spectral and energy characteristics of the converter is investi- 
gated.  The conversion efficiency and resolution of an IR spectrometer based 
on the dispersion of the nonlinear susceptibility are analyzed. An experi- 
mental setup incorporating an Nd-YAG Q-modulated laser is described.  It is 
found that good conversion efficiency can be achieved, but at the cost of 
degraded resolution because of the influence of two-photon absorption of the 
signal and generated waves in the pumping fields.  References 3: 2 Russian, 
1 Western. 
[236-6900] 
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ÜDC:  535.375.5.01 

RAMAN SCATTERING OF LIGHT DURING COHERENT EXCITATION OF THREE-LEVEL SYSTEMS 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 15 Feb 84) pp 961-962 

BASHAROV, A.M. 

[Abstract] This study investigates the influence on a medium of two light 
pulses with duration ?    and r2 separated by a time interval X  with the first 
pulse in resonance with the optically permitted transition Ea * Eb, and the 
i™?««^£eso.na5c^wi$Mh€L£dJacent: optically permitted transition E„-h Eu. Expressions are derived for the intensity of the anti-Stokes and StokeS   b 

signals assuming that the pulse durations are much shorter than the irreversible 
relaxation time and that the pulse areas are small. The nature of the polariza- 
tion of the Raman scattering signal is found to depend strongly upon the type 
of two-quantum transition Ec ■> Ea.  The drop in the intensity of Raman scatter- 
ing as r increases is described by different curves, depending upon the polari- 
zation of the excitation pulses, which can be used to determine the relaxation 
parameters of the two-quantum transition Ec+ E . The Raman scattering is found 
to represent a new echo-type phenomenon that is useful in nonlinear spectroscopy. 
References 5: 4 Russian, 1 Western. 
[236-6900] 

UDC:  535.2+537.533.3 

METHOD FOR DETERMINING PARAMETERS OF RELATIVISTIC ELECTRON BEAMS FROM 
SCATTERED RADIATION 

Leningrad OPTIKA I SPEKTROSKOPIYA in Russian Vol 57, No 6, Dec 84 (manuscript 
received 12 Apr 83) pp 997-1002 

ZHURAVLEV, V.A., KARPOV, O.V., MIKHEYEV, V.V., MUZALEVSKIY, V.Ye. and 
PETROV, G.D. 

[Abstract] Methods are proposed for quick estimation and exact measurement 
of the parameters of a strong-current relativistic electron beam from the 
spectrum of scattered laser radiation. An experimental setup is described in 
which the intensity of the scattered radiation is maximized and the spectrum 
is kept within the region of greatest sensitivity of the photodetectors. 
Examination of oscillographic recordings of the output indicates that the sig- 
nal can be divided into three components: 1) the measured scattered radiation 
pulse; 2) the background caused by cathode plasma glow; and, 3) instrumentation 
noise. The theoretical values of the signals recorded in the spectral channel 
are found to differ from the experimental values by no more than 1.5on indi- 
cating that the method is sufficiently accurate. References 10: 8 Russian, 
I  Western. ' 
[236-6900] 
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UDC: 517.9:537874.6 

S^JS N^1110^ SOLUTION OF PROBLEMS OF ELECTROMAGNETIC WAVE DIFFRACTION 
ON SURFACES WITH ANISOTROPIC CONDUCTIVITY *KAHXUM 

Moscow DOKLADY AKADEMII NAUK SSSR Vol 280, No 2, Jan 85 in Russian 
(manuscript received 22 Mar 84) pp 333-337 

DAVYDOV A.G., ZAKHAROV, Ye.V. and PIMENOV, Yu.V., Moscow State University 
imeni M.V. Lomonosov, Moscow Eleetrotechnical Communications Institute. 

[Abstract] A general method is developed for the numerical analysis of prob- 
lems of electromagnetic wave diffraction for the class of anisotropic objects 
consisting of smooth surfaces with arbitrary configuration with anisotropic 
conductivity such that there is a direction at each point on the surface for 
which the surface exhibits ideal conductivity, and is non-conducting in 

a ijS^«?;"?    ,' D"frftion on an anisotropically conducting segment of 
l£tl£*  £ °* re!0lU.ti0n 1S investi8ated « an example.  The method can be 
Zl £  ?    t    7  t0 V*  C3Se °f S SyStem °f Piecewise-smooth surfaces that 
^L !n^1

C°ntaCt Wlth one another-  References 1 Russian. [226-6900] 

UDC:  538.561 

EXPERIMENTAL OBSERVATION OF DIFFRACTION RADIATION EFFECT IN MILLIMETER BAND 

Moscow DOKLADY AKADEMII NAUK SSSR Vol 280, No 2, Jan 85 in Russian (manu- 
script received 20 Feb 84) pp 343-347 

IsRTAY'HA,A,;/fTK' A'Z'   3nd SHEST0PAL0V> V.P., Academician, Ukrainian 
UkratSfH^ A , nC6S; c

InSt±tUte of *«"» Physics and Electronics, Ukraxnian SSR Academy of Sciences. 

excitedly .^S^W1" ^ *"**  millimeter"b-d diffraction radiation excited by a modulated electron beam passing near a diffraction grating are 
investigated experimentally. An experimental diffraction radiation analjzer 
employing a miniature diffraction radiation generator to modulate the electron 
beam is described. New characteristics of diffraction radiation are observed 
that are associated with the influence of the focusing magnetic field and 
"  e

thf electron-wa- Processes occurring, specifically the excitation of 
space-charge waves and cyclotron waves with various kinds of resonant and 
oscillatory phenomena occurring in the beam.  It is found possible to 
measure and analyze electron-wave processes occurring in electron b~L Hv 
^characteristics of diffraction radiation.  ReL^ct^ oXs^n! f 

[226-6900] 
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UDC: 532.525.3+535.8 

LASER DIAGNOSIS OF HYDRODYNAMICS AND DISPERSION STRUCTURE OF SPRAYING JET 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 47, No 6, Dec 84 (manu- 
script received 20 Sep 83) pp 936-940 '       ^manu 

ZM^
A
' I't"  GREBf 'K0Y' A'Zh"  RUBEZHANSKIY, V.l. and RHODAN, I.V., 

Institute of Heat- and Mass-Exchange imeni A.V. Lykov, Belorussian SSR 
Academy of Sciences. 

[Abstract] The dynamics characteristics and dispersion structure of the sprav 

oT^J*?™^10  !Pr;7 n°ZZle' and the ***«««* of an added third component 
laser 'LifTmeS  ^ T ^Tf^f^ ^ the laser Doppler method and the 
«H^M ^e laS6r ^^ system incorporated an LG-38 laser 
beam JE "T^ * ^T* S?Ste™  and a cylindrical lens to form a flat 
beam. The central region of the spray produced by the laser 'knife' is found to 
consist of a nucleus of reverse flows surrounded by a carrier stream  The 
velocity of the stream is found to be distributed unevenly over thecross* 

reverie flowf I^IT'^^  , "^^  ^ s—<^ the nucleus of reverse flows, and an 'outer' layer at the periphery of the jet sprav  The 

S£S^tarfSS"S dindiCat? I**.*»*«- «■ brJk« up both SS£ and6 

I224-69OO] y      jet'  References 11 Russian. 

UDC:  535.317 

INFLUENCE OF DESIGN PARAMETERS OF PARABOLIC MIRROR SEGMENT ON IMAGE THARAr 
TERISTICS IN COHERENT OPTICAL PROCESSING SYSTEM 

Leningrad OPTIKO-MEKHANICHESKAYA PROMYSHLENNOST' in Russian No 7 Jul 84 
(manuscript received 28 Aug 83) pp 26-27 

DUDKINA, Ye.A. 

image being processed and the focal length of lit  parabolio'nirror) on'the 

SÄ'"1""" 0£ the Pr0CeS3ed ^ EeL-'- 3' rtsir astern. 
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UDC: 535.325:535.343 

REFRACTION OF LASER BEAMS IN SHOCK WAVE 

Leningrad OPTIKO-MEKHANICHESKAYA PROMYSHLENNOST' in Russian No 7 Jul 84 
(manuscript received 28 Jul 82) pp 1-3 

KRIKSUNOV, L.Z. and PLIYEV, A.Ye. 

[Abstract] The transmission of laser beams through the meridional cross section 
of an optically perturbed region formed in a supersonic air stream ahead of 
an optically transparent hemispherical body is investigated. A method is 
developed for calculating the beam trajectories in which the angle of refraction 
of the beams in the Shockwave front is determined, after which the beam tra- 
jectory in the heterogeneous region is calculated. The proposed approach can 
be employed in optical methods investigating supersonic flow about bodies, and 

[135P6900]COrreCti°n °f laS6r beamS ^ 8aS JetS* References 2 R^sian. 

NEW PRINCIPLE FOR MICROWAFE FIELD LASER MEASUREMENTS IN PLASMA 

Leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 10, No 23, 
±Z  Dec 84 (manuscript received 2 Jul 84) pp 1443-1446 

GAVRILENKO, V.P. and OKS, Ye.A. 

[Abstract] The interaction of an atom with two monochromatic oscillating 

fr!n^M°ne  „WhJCh Vhe laS6r fi6ld " iS in «sonaace with the atomic 
transition, and the other of which is a low frequency field, is investigated. 
Lair «d^      ^-frequency field on the propagation conditions for 
laser radiation an an atomary medium is investigated.  The possibility of 
using a laser field to make spectroscopic measurements of the low frequency 
field an plasma and gas is considered.  The influence of the laser fields 

small" tLTth^t16^8/11 ? hyf°8en at°m a" *™"tig«ed for times much smaller than the atomic level relaxation time. The influence of the low 
frequency field on the absorption of laser radiation is analyzed 
References 5 Russian. /«u. 
[235-6900] 
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LASER RADIATION WAVEFRONT CONJUGATION IN FIBER OPTIC LIGHTGUIDES 

Leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 10, No 23, 
12 Dec 84 (manuscript received 20 Aug 84 after revision) pp 1416-1420 

CHERTKOV, A.A. 

[Abstract] Wavefront conjugation precision during stimulated Brillouin 
scattering is investigated in a monofiber with spatially homogeneous and 
inhomogeneous beams at \  = 1.06 jam. A Q-modulated YAG:Nd3+ laser with 
initial transmission of 25% was employed as the radiation source. The energy 
of the incident and reflected radiation was measured by means of F-28 
photoelements outputting their signals to an S8-12 oscilloscope.  The behavior 
of the coefficient of reflection from the stimulated Brillouin scattering 
mirror as a function of the amount by which the pumping energy exceeded the 
threshold was found to be the same for all types of fibers, and to be inde- 
pendent of astigmatism and angular beam divergence. The wavefront conjugation 
quality as a function of the energy level was also the same for all of the 
lightguides employed: quartz, silicate and silicate-quartz. The good wavefront 
conjugation observed for astigmatic and spatially inhomogeneous beams make 
it possible to compensate satisfactorily for inhomogeneities in the distorting 
wavefront of the beam. References 5:  4 Russian, 1 Western 
[235-6900] 

UDC: 528.71:551.511.6 

DETERMINATION OF TRANSFER FUNCTION OF ATMOSPHERIC MODULATION CONSIDERING 
SCATTERING AND TURBULENT PROPERTIES OF THE MEDIUM 

Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY RAZDEL GEODEZIYA I 
AEROFOTOSYEMKA in Russian No 4, July-Aug 85 (manuscript received 3 Jul 84) 
pp 81-89 

OVECHKIN, V.N., Graduate Student, Moscow Order of Lenin Institute of 
Geodetic Engineering, Aerial Photographic Surveying and Cartography. 

[Abstract] The distortion of signals forming a photographic image in the 
optical wavelength band as they pass through the atmosphere depends on the 
combined influence of a number of factors including the scattering properties 
of the atmosphere, atmospheric turbulence, aerodynamic turbulent mixing of 
air layers adjacent to the skin of the aircraft, etc.  The purpose of this work 
is to develop and analyze algorithms for computation of the modulation trans- 
fer function of the atmosphere. The parameters of the atmosphere character- 
izing its turbulence are described using a structured, three-dimensional or 
time function rather than a correlation function.  The transfer function is 
found to be determined primarily by the scattering properties of the medium. 
Turbulent optical properties of the atmosphere must be considered if photo- 
Inn15   "I?*, ^rveys are Performed using cameras with a focal length over 
500 mm. The influence of turbulent aerodynamic mixing of the air on the 
transfer function of the atmosphere must be considered if the platform is moving 
an,nV«no?° km/hr" F±SUreS 3' refe"nces 8: 7 Russian, 1 Western. § 

IUJU—Ö508J 
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OPTICAL-FIBER LINES IN OPEN-HEARTH FURNACE CONTROL SYSTEM 

Moscow NTR: PROBLEMY I RESHENIYA, 19 Nov-2 Dec 85, No 13, pp 1, 2 

VOLODIN, B. 

Irovw'J JiTjtne;86u ™  "nusual sl8ht recently at the computer-technology 
proving facility of the Ail-Union Central State Scientific Research Institute 
llf  ITH     ! Automation (TSNIIKA) . Imagine a microcomputer which gives 
information readout on an indicator panel. Between the computer and this 
panel are two other objects, which are connected by a fine cable a few 
millimeters in diameter. 

I was present at laboratory tests in which the effects of a changing electro- 
magnetic field on an optical-fiber communications line were being simulated 
To be more precise, effects of electrical interference on a device for the 

studiedShere. ^formation through an optical fiber were being 

A computerized system for controlling the open-hearth melting process (certifi- 
cate of invention No. 916548) has been in operation for a year at the 
Cherepovets Metallurgical Complex. A computer processes information from 

of he steeireoanS   °U?' ^^l  W±th * Predicti™ of the final condition 
°VJn

e fee1' on a Panel at a work station.  The system's 'brain' is not limi- 
ted to forecasting, however; it calculates optimal control measures and issues 
recommendations on the terminal of the control console at the operator's 

Optical-fiber technology is not a new development.  But it has not been UCPH 
in our metallurgical industry up until now, and the TSNIIKI scientists' 
experience is therefore original in its way.  The main components of their 

f iber0cab"P Si:" a"Ceiver and a transmitter, which are connected b" 
fnrf w?} , ^    c*ble possesses ^ch advantages as complete noise immunity and, incidentally, spark and fire safety. immunity 

torf lo'tell^bo^fthrf111^1 SCiTeS S- YU- My1,n^ov, head of the labora- tory, to tell about the features and prospects of this new technology. 

l'nJ?°TWJlant "cently be8an to produce sets of equipment for optical-cable 
communications that we are using in our laboratory.' Thi. equipment transmits 

62 



information at the rate of a megabyte per second.  This is quite sufficient 
for our purposes. The sets are designed for operation with microcomputers 
of the Elektronika-60' or "Elektronika-100' type, or with others similar to 
them. The series production and broad industrial use of such systems became 
necessary long ago.  They are very promising; they are safe, reliable, fairly 
simple and have large throughputs. We plan to use optical-fiber technology a 
great deal in the development of specific automated process control systems." 

TJe^nlLthin8 l6ft t0 Sdd iS that thls new technology was installed recently 
at the Cherepovets Metallurgical Complex. Industrial testing of it has now 
begun. 

FTD/SNAP 
/9716 
CSO: 1862/81 

63 



UDC:  535.416.3 

COMPENSATION OF NONLINEAR DISTORTIONS OF LIGHT BEAMS IN MOVING MEDIUM 

Tomsk IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY. FIZIKA in Russian No 2, Feb 85 
(manuscript received 16 Apr 84 after revision) pp 13-19 

KOZHEVNIKOVA, I.N., SUKHORUKOV, A.P. and TROFIMOV, V.A., Moscow State 
University imeni M. V. Lomonosov. 

[Abstract]  The speed and stability of adaptive control of the inclination 
and focusing of a beam passing through a layer of a nonlinear medium are 
examined in an aberration-free approximation. Adaptive system performance 
is analyzed with respect to peak intensity, the position of the center of 
gravity of the beam, and the power received in the aperture.  Compensation 
of nonlinear distortions by flexible mirrors with constraints is examined. 
Differential equations for controlling the inclination of the wavefront are 
described. References 10: 8 Russian, 2 Western. 
[341-6900] 

64 



PLASMA PHYSICS 

y^^™ ^ CHANGE IN pLASMA CONCENTRATION DURING DISRUPTION 

Moscow AKADEMIYA NAUK SSSR INSTITUT OBSHCHEY FIZIKI, Preprint No 179 1984 
(signed to press 26 Jun 84) 

GTTTROVSTY TY?EN'^;^nfMISSAR0VA' 1'1"  mSK0Y'   V-S" OSTROVSKAYA, "•'2 VS*IY' ^l1" FILIPPOV, V.N.,  FRANK, A.G., KHODZHAYEV, A.Z. 
and SHEDOVA, Ye.N., Institute of General Physics, USSR Academy of Sciences. 

[Abstract] The rapid breakdown of a plane current layer is investigated 
experimentally  Measurements of the magnetic field in the vicinit^of the cur- 
rent layer and of the electron concentration therein, are used to find the 

denSr^ the ma8net'C fleld' the Spatial distributions of the current 
density, the current velocity and the average transverse particle enerjy in 
the layer, as well as their behavior over time.  The magnetic field structure 
and current distribution within the layer are analyzed.  Changes in the elec- 

IITJ^T^T3^^  Successive «ages of evolution of the current layer 
are explained.  It is found that the abrupt breakdown of the current layer Is 
a complex process, during which numerous characteristics change abrupt^ 

^tfoTthe6 it:*: martic field and the geometry °f the 15«^^- 
t^payr?L^.PlSr;roLessCUorcceursVi ^^t^T^^lT^ ^ 
—raTion'^rly SlOW rdUCtl- * "'cu^ent-en'tfan    11^ 

S=J td\ne^na^^ 
order of magni  e   1     , V  ?laSma dr°PS °ff by aPProximately an 

[323-6900] 
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Leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 11, No 4, 
26 Feb 85 (manuscript received 19 Oct 84) pp 220-224 

VEDENIN, P.V., KARBUSHEV, N.I. and RUKHLIN, V.G. 

[Abstract] The beam-plasma interaction as an electron beam passes through 
a plasma is investigated analytically within the framework of a two- 

m^hoHfnf\r    °/^he  initlal weakly-nonlinear stage, in which the 
methods of the quasi-linear theory are valid. It is found that the nonlinear 
average self-consistent electrical field always hinders any change in the 
total current in the system, reducing the current amplification effect darin, 
beam instability, and lessening beam braking during^uneman instability   § 

The role of the average field is examined using the examples of the excitation 

Re^™5>ea3 Ru1sLUnTwe^IrriitieS * * ~^  electroTb^^^ 
[247-6900] 

UDC:  533.082.5 

JET FORMATION DURING PLASMA COMPRESSION IN ACUTE-ANGLED GEOMETRY 

NoV5SisiD
SOctTf PRIKLfN0Y ^KHANIKI I TEKHNICHESKOY FIZIKI in Russian 

wo 5, Sep-Oct 84 (manuscript received 4 Jul 83) pp 68-73 

TERNOVOY, V.Ya. 

Jtnf ;fl ThlSuf üdy investi8ates the flow modes occurring during the forma- 
tion of a dense high temperature plasma by shock compression of gas in an 

alTllTlll:* ITTT7  :mpl0yf
in\a metal impression device.  The^Iow modes 

are analyzed as a function of the velocity of the compressing device thP 
half-aperture angle of the cone and the material of which £1 compression de 
vice and wall are made. Analytical expressions are derived for the liltIctV 
angle of rotation of the supersonic flow  AS^MH/C«!.       critical 

[184-6900] 
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UDC: 533.9 

HIGH FREQUENCY OSCILLATION SPECTRUM OF MAGNETOACTIVE PLASMA IN FIELD OF 
ELECTROMAGNETIC PUMPING WAVE 

Alma-Ata IZVESTIYA AKADEMII NAUK KAZAKHSKOY SSR: SERIYA FIZIKO- 

l^^LTpT'o-yi RUSSian N° 6  • N0V_DeC 84 (—-ipt received 

ARKHIPOV, Yu.V. and BAIMBETOV, F.B., Kazakh State University imeni S.M. Kirov. 

[Abstract] An expression is derived for the spectrum of oblique Langmuir 
waves xn a magnetoactive plasma for an arbitrary pumping wave field^mplitude 
oJaiiS m°" general than the «istlag expressionfor similar waves ^Xtude 

tit TrotlTS^ maSnetized electrons.  The expression can be used to solve 
Plasma In ordL rt  *?lerilt±on °f ^rmonics of electromagnetic radiation in a 
??a?_aQnni       diagnose parametric turbulence. 

UDC:  533.95:537.84 

SEPARATION OF PLASMA CLOUD IN HOMOGENEOUS MAGNETIC FIELD 

GORBACHEV, L.P. 

[Abstract]  This study investigates the terminal stages of the separation of 
plasma clouds, when the conductivity is low and the velocitv nfl    ? $i:i:t

o£fx±crly and ^ res"iting *-ÄrP™2.Lf s om 1°: u. ricant.    An ionized gas expanding symmetricallv and «oW-f^n« -■• 
in the presence of a homogeneous exLrnal ^gne^c fi£Tis analyzed' ™%? 

foTofCtlT0
dU?±V±tl °t  the PlSSma aS  the 8«  is  cooLd  is  £"z;d.     The 

5°!!,°    the bo"ndary of the expanding plasma,  and the change in pllsma 
density over time,  are investigated.     The characteri^M?« of lu plasma 

m:thoC
d

PUH1Se-gerrted by the ~d Pias- arf s"ud e" Ib^SS"8" 
TZtlt cerfi: dfmar

kfi?
ySier'toT^ "^ °f ^ «^Ä * 

behalioroOf the cÄcä*T5 ^£ÄrlÄ^^i0i:2I1- ^ 
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UDC 533.95 

NUMERICAL MODELING OF UNIDIMENSIONAL QUASILINEAR RELAXATION OF RELATIVISTIC 
ELECTRON BEAM IN INHOMOGENEOUS PLASMA WITH COLLISIONS 

Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian, Vol 55, No 1, Jan 85 
(manuscript received 30 May 84 after revision) pp 215-217 

GUREYEV, K.G., NIKULIN, M.G. and SIONOV, A.B. 

[Abstract] A numerical solution is found to the problem of unidimensional 
quasilinear relativistic electron beam relaxation in an inhomogeneous plasma 
with collisions, making it possible to track the dynamics of the process and 
to establish the system parameter values for which the electron collisions and 
longitudinal inhomogeneity of the plasma density retard the beam relaxation 
significantly, thus increasing the transport length. The results of a 
calculation for an initial angular dispersion of the beam particles of 0.1 and 
thermal noise with spectral energy density of 10~4 are presented.  Figures 3 
references 5:  4 Russian, 1 Western. ' 
[261-6900] 
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TECHNICAL PHYSICS 

PLASMA BEAM DISCHARGE IN ABSENCE OF MAGNETIC FIELD WITH COUNTER-PROPAGATING 
ELECTRON BEAMS «lurÄUAiijsu, 

Leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 10 No 22 
26 Nov 84 (manuscript received 22 Feb 84 after revision) pp 1398-1401  ' 

GROZDETSKIY, V.S., KOVALENKO, V.P. and PARNETA, I.M., Electric Welding 
Institute imeni Ye.O. Paton, Ukrainian SSR Academy of Sciences. 

[Abstract] The characteristics of plasma beam discharge are investigated 
for the case of beams moving in opposite directions.  The experimental setup 
employed a cylindrical copper plasma chamber 20 cm in diameter with 10-cm 
slits cut along its generator. Diverging electron beams produced by 
directly-heated tungsten filaments were injected into the chamber through 
lltlL    t"" .?e parameters of the Plasma were measured on the axis of the 
system along the electron portion of the characteristic of a cylindrical 
JSSSr Pr°^' The eXpe?iments ^dicated that two different interaction modes 
JSn  "mtej:P"W»t*»8 beams in a plasma beam discharge can be distin- 
guished, depending upon the beam current, the cathode potential and the gas 
pressure.  In the first of these, no discharge occurs ?or a single beam- 
however, a visually observable discharge does occur for two beams moving in 
opposite directions.  In the other mode, the current of one beam exceed! the 
discharge ignition threshold.  The lower threshold current of the counter- 
propagating beams as compared for a single beam in the first of these modes 
4 Ztratf Jith  ±nCreased feedback - the system.  References 6? 4 Kussian, 2 Western. 
[174-6900] 

UDC 568.561 

SYNCHROTRON RADIATION OF MINIATURE ACCELERATORS WITH STRONG MAGNETIC FIELD 

Leningrad ZHURNAL TEKHNICHESKIY FIZIKI in Russian Vol 55, No 1, Jan 85 
(manuscript received 28 Feb 84) pp 212-214 '    ' Jan " 

SureLt'1" A11'Uni°n Sciei*ific Research Institute for Optical-Physical 

™Ü2£3 ™VharaCt?riStiCS °f the «ynchrotron radiation of miniature 
synchrotrons and accumulators are investigated. The intensity of the 
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Synchrotron radiation of a miniature accelerator is estimated by a formula 
that relates the spectral flux density of the synchrotron radiation 
at the working wavelength with the relativistic electron energy and orbital 
radius.  The efficiency of synchrotron radiation sources is compared for 
a number of spectral regions.  In addition to providing high spectral intensity, 
miniature synchrotron radiation sources are relatively inexpensive to 
build and operate.  The radiation-safe operating mode of miniature accel- 
erators makes it possible to omit special protective means for operating 
personnel.  Figures 2, references 5:  4 Russian, 1 Western. 
[261-6900] 

UDC:  533.9.082.5 

TEMPERATURE MEASUREMENTS IN AIR PLASMA JET IN INDUCTION PLASMOTRON AT 
REDUCED PRESSURES 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 48, No 1, Jan 85 (manu- 
script received 28 Jun 83) pp 108-114 

GEORG, E.B. and YAKUSHIN, M.I., Institute of Problems of Mechanics, USSR 
Academy of Sciences. 

[Abstract] This study describes temperature measurements made in a subsonic 
air jet at pressures of 5-10J - lO^Pa.  The first negative system N+2 was 
examined.  The distribution of the relative line radiation intensities in the 
rotational ion structure of a nitrogen molecule N+ were found, using the 
results to determine the gas temperature.  The relationship between the 
temperature of the jet and the pressure, as well as the temperature distribu- 
tion along the axis of the discharge, were then found. The excitation tempera- 
tures for the N+2 rotational levels, CN vibrational levels and oxygen atom 
levels are found to agree well and to correspond to the gas temperature. 
The method for measuring gas temperature is found to be applicable to the 
nucleus of a jet, which is confirmed by measuring the excitation temperature 
of the atomic levels of oxygen emitted from the nucleus of the iet 
References 11: 9 Russian, 2 Western. 
[251-6900] 
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THEKMODYNAMICS 

UDC: 537.76:536.44 

FEATURES OF THE USE OF THERMODYNAMIC DIFFERENTIAL EQUATIONS AT CRITICAL 
POINT OF PURE SUBSTANCES 

Moscow TEPLOFIZIKA VYSOKIKH TEMPERATUR in Russian Vol 22, No 6, Nov-Dec 84 
(manuscript received 9 Sep 83) pp 1088-96 

SYCHEV V V., RABINOVICH, V.A. and SHELUDYAK, Yu.Ye., All-Union Scientific 
Research Institute of Metrological Service. 

[Abstract] Thermodynamic equations are examined, taking into account the 
fact that power laws define the asymptotic behavior of all thermodynamic 
quantities; asymptotic relationships are obtained for basic thermodynamic 
functions on different paths to the critical point.  The relationships 
between critical exponents and critical amplitudes of fundamental thermody- 
namic quantities are examined.  Scaling-theory relationships between the 
critical exponents are found to be the form for ordinary equations of thermo- 
dynamics at the critical point.  Expressions are derived for certain combin- 
ations of properties or substances that have universal values independent 
of the type of substance and method used to describe the thermodynamic sur- 
fn^h The^e.un^versf1 combinations can be used in working out date equations 
for the critical region to judge their accuracy and adherence to limiting 
conditions.  References 10: 6 Russian, 4 Western. 
[207-6900] 

UDC 536.63:546.65 

DETERMINING DEBYE TEMPERATURE 0*  AND ANHARMONIC COMPONENT OF THE SPFPTFir 
HEAT CAPACITY OF SCANDIUM, YTTRIUM, AND LANTHANUM SPECIFIC 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 48, No 3 Mar 85 
(manuscript received 30 Jan 84) pp 424-427 

™°' 25-?' ^d PRYTKOVA, N.A., Institute of Solid State and Semiconductor 
Physics, Belorussian SSR Academy of Sciences «auconauctor 

wtrf studledTove?Pthf 4%onf ,CaPaClty °f "^^  yttrium and lanth— were studied over the 4-300K temperature range. Double-distilled specimens 
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were investigated under adiabatic conditions by the absolute method using 
pulse heating of the specimen, to within 4% at the lowest temperatures, and 
1A  at the highest. The Debye temperature G» and the anharmonic contribution 
to the specific heat capacity were determined by analyzing the experimental 
heat capacity data for temperatures at which the harmonic component exceeds 
U,V   *n contrast to the Debye temperature 9n, which is found in the 
region of the temperature of liquid helium and Is  a characteristic of the 
lowest energy modes, «„  is a characteristic of all phonon modes, and 
characterizes the center frequency of the entire phonon spectrum.  References 
12: 9 Russian, 3 Western. 
[355-6900] 

ÜDC 536.2.01 

DESIGN OF MEASUREMENTS FOR SOLVING INVERSE COEFFICIENTS PROBLEMS 0? 
HEAT CONDUCTIVITY 

Minsk INZHENERNO-FIZICHESKIY ZHURNAL in Russian Vol 48, No 3 Mar 85 
(manuscript received 21 Oct 83) pp 490-495 ' 

ARTYUKHIN, Ye.A., Moscow Aviation Institute imeni, S. Ordzhonikdze 

[Abstract] A numerical method is proposed for finding the optimum location 
for a fixed number of temperature probes in solving coefficient inverse 
problems of heat conductivity. An interactive identification procedure is 
devised in which the boundary-value problems are solved numerically using a 
monotonic approximation scheme, and the system of difference equations is 
solved by the difference factorization method.  Iteration by coefficients is 
employed m the nonlinear case.  The results indicate that there is a fairly 
small region within which the temperature sensor must be placed and that Se 
area becomes smaller as the number of sectors increases. The possSilitf of 

arL"i«n\\oLCLlly"dP^imaLmeaS?rement d6SignS SU886StS *"' the expe^imen- 
nrnnfS 8 Process and the identification of characteristics are iterative 
?o^efnn^'  Referen"s 13: 11 Russian, 1 Western. 
LJJJ-O900] 
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DBC 517.9:621.378.325 

CERTAIN PROPERTIES OF MATHEMATICAL MODEL OF LASER HEATING OF METALS IN AIR 

TeltZ^l^Tll "SR'Vo1281> No *• Mar 85 <—*< 

SAMARSKTY A A  T^-,*-^* 4.  1 7. iMu-xwiJiiajs.il, b.c., and academician 
SAMARSKIY, A.A.  Institute of General Physics, USSR Academy of Sciences 
Institute of Applied Mathematics, imeni M.V. Keldysh, USSR^cademy of Sciences 

processest]occurrinrdy *"**?*  ?* proPerties °f • synergetic model of the 
processes occurring m open dissipative systems as employed in laser theJmn 

fiirL y* t  b°U?dary ValUe Pr0bl6m "P^senting the helting of a thJn m^tll 

It is found that comPle
fraeutoL°monu w^v 1r cess^cre^isTevLT^r^ 

[3??-6e9sSordel of laser the™ochemist^- ^fei^e^rir^ss-rin the 
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THEORETICAL PHYSICS 

UDC 519.7:517.984.5 

POTENTIAL FUNCTION METHOD IN PATTERN RECOGNITION AND INTEGRAL OPERATORS 

Kiev DOKLADY AKADEMII NAUK UKRAINSKOY SSR. SERIYA A.  FIZIKO-MATEMATICHESKIYE 
I TEKHNICHESKIYE NAUKI in Russian No 3, Mar 85 (manuscript received 11 Aug 83) 
pp 63-65 

KOTLYAR, B.D., Ail-Union Scientific Research Institute for the Mechanization 
of Labor in Ferrous Metallurgy 

[Abstract] A new method is proposed for constructing linear separating func- 
tions and obtaining estimates of the number of corrections on the basis of the 
auxiliary integral Fredholm operator.  It is found that the separating function 
should not be sought in the initial feature space, but rather in the diagnostic 

[3526690a? 1S COnStruCted With the helP of the integral Fredholm operator. 

UDC 621.385.6; 621.372.413 

PONTRYAGIN'S MAXIMUM PRINCIPLE IN OPTIMIZING DIFFRACTION ELECTRONIC INSTRUMENTS 

Moscow DOKLADY AKADEMII NAUK SSSR, Vol 281, No 1 (manuscript received 
18 July 84) pp 78-81 

TARASOV, M.M., TRET'YAKOV, O.A., Ukrainian SSR Academy of Sciences academician 
SHESTOPALOV, V.P. and SHMAT'KO, A.A., Khar'kov State University Me"'" 'kij 

[Abstract] The system of equations derived previously by the authors to des- 
cribe the Physical processes occurring in resonant feedback oscillators with 
zero-type distributed interaction is extended to the case of arbitrary 
synchronization error  The possibility of exploiting Pontryagin's maximum 
principle in electronics is demonstrated by the example of finding the optimum 

illTlTln*  ^ °Sf llat0T With maXimUm e«ici*-y for a gfven output poweT 
It^i  ,        Tu 8I^d frec*uency band f°r * particular electron gun. An 
cavitv isrontimi

a G™ss±™-^^  hi*h fre^cy field envelope in an open 
[331-6900]        aS an eXample' References: 7 Russian. 
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LOGIC AND GAME THEORY 

UDC:  519.9 

DIFFERENTIAL ESCAPE GAMES IN HILBERT SPACE 

Tashkent PRIKLADNAYA MATEMATIKA I MEKHANIKA:  SBORNIK NAUCHNYKH TRUDOV 
in Kussxan, 1983, pp 49-54 

MUKHSINOV, Ye.M. 

Itll^T]^Suff^lent conditi°ns are derived from previous findings which 
extend to the infinite-dimensional case and which guarantee the possibilJtv 

I HSX s^acf^hree^r611?131 8~ *"«*•* * «"««a^ ^tionfin 1 Western. examples are presented.     References 5:     4 Russian, 

[250-6900] 
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NUMERICAL ANALYSIS AND ALGORITHMS 

UDC 519.873 

TWO ALGORITHMS FOR ESTIMATING MONOTONIC FAILURE PROBABILITY 

Kiev DOKLADY AKADEMII NAUK UKRAINSKOY SSR. SERIYA A.  FIZIKO-MATEMATICHESKIYE 
I TEKHNICHESKIYE NAUKI in Russian No 3, Mar 85 (manuscript received 24 Feb 84) 
pp 65-68 

KUZNETSOV, N.Yu., Institute of Cybernetics, Ukrainian SSR Academy of Sciences 

[Abstract] Two algorithms are presented for constructing unbiased estimates 
of the probability of monotonic failure of a high-reliability system.  The 
algorithms can be used to find the system failure probability in a given time 
interval, and at a given instant.  The use of the algorithms to estimate 
PsfegOO]      Probability is shown by an example.  References:  5 Russian. 

UDC 519.27:681.3 

ESTIMATES OF NUMBER OF BOOLEAN COMPARISON OPERATIONS FOR ORDER STATISTICS 

f SSSSJir^f ^"/^"^^SKOY SSR. SERIYA A.  FIZIKO-MATEMATICHESKIYE 
I TEKHNICHESKIYE NAUKI in Russian No 3, Mar 85 (manuscript received 18 Jan 84) 

IVANOV, V.V. and KORZHOVA, V.N. 

fn^hfw,,^ algorithm is instigated for finding the k-smallest sample 
Jo,™?   the average number of Boolean (bit by bit) comparison operations is 
found asymptotically with respect to N, ranging from N to PN, as a function of 
the distribution of the sample (where N is the sample size); the sample of 
numbers is assumed to be assigned as an array of nonnegative P-bit binary 
integers.  The first digit of the array of N numbers is compared, after which 
the entire array is then divided into two parts, one of which contains the 
numbers with zero as the high-order (first) bit, and thf other wUh 1  The 

dieitSo?ri ff a^aTd ^ °rder fr°m 1  t0 N« w!th the -ray having a" first 
SiÜ  AL   8 the l0WeSt*  The SOUSht di8lt: is that occurring in the kth 
place. After p steps, the k-smallest number will be in the kth place 
References 7: 4 Russian, 3 Western. P 

[352-6900] 
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UDC: 681.513.8 

APPLICATION OF PRINCIPLES OF PATTERN RECOGNITION THEORY TO ANALYSIS OF 
PERIODIC PROCESSES 

Kiev^AVTOMATIKA in Russian No 1, Jan-Feb 85 (manuscript received 19 Jul 83) 

SSS^jsS-L^TJS^:'Institute of Cybernetics imeni V-M- <— 
I^^Ct] ThlS StUty  investiSates th* use of pattern recognition to analyze 
periodic processes characterizing the differentiate state of objects  The 

SHn^weSti8ated Sre Vi6Wed aS characteristics that are function of 
time and that express a change in various physical quantities.  The proposed 

the £ta"nt!nf  ^^VV^ "" °f calculatin* the informative^ of 
^! VfUeS °f the Periodic Process with an assigned partitioning 
. f S~te  S6t °f realizations of the process into equivalence classes ThI 

mutual dxfference between the equivalence classes of the reaction of plants to 

Refer^sl Sian^8 ^  °f "*' "* ^  iS «^^ a* « Ä 
[343-6900] 

ODC: 621.501.72 

PREDICTION OF RANDOM TIME SERIES BY C0RRELATI0H FEATURES 

Kiav^AVTOMATIKA in R„sslan No 1, Jan-Fab 85 (manuscript racaivad 13 Oct 82) 

SSL'sSRA^LTo^nnal:4-' ^"^ °*  ""^ *^™- 
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UDC 621.391 

GENERALIZATION OF MATHEMATICAL MODELS OF SIGNALS 

Minsk VESTSI AKADEMII NAVUK BSSR. SERYYA FIZIKA-TEKHNICHNYKH NAVUK in 
Russian, No 1, Jan-Mar 85 (manuscript received 19 Dec 83) pp 82-85 

VOLKOVICH, P.F., Institute of Technical Cybernetics, Belorussian SSR Academy 
of Sciences J 

[Abstract] New generalized mathematical models of signals are introduced on 
the basis of the definition of the coneept of signal class.  The generalized 
mathematical model for a class of signals is represented as a model or 
algebraic system consisting of a non-null set of element (signals), a set of 
operations defined in the set of elements, and a set of relationships 
(predicates) assigned to the set of elements.  The algebraic system is combined 
with the measured set of signals, a probabalistic space based on the elements 
ot the algebraic structures, a fuzzy set of the type n (n=l, 2 3   ) a 
fuzzy set whose membership functions represent mappings onto an arbitrary 
array type structure. Another approach is to generalize the theory of models 

[365 6900]6   Sn arbitrary truth space«  Terences 9: 5 Russian, 4 Western. 

UDC 681.327.68:778.38 

ANALYSIS OF INFORMATION CHARACTERISTICS OF 2D TYPE HOLOGRAPHIC MEMORY 

Minsk VESTSI AKADEMII NAVUK BSSR. SERYYA FIZIKA-TEKHNICHNYKH NAVUK in 
Russian No 1, Jan-Mar 85 (manuscript received 16 Oct 83) pp 85-92 

YEROKHOVYETS V.K., Institute of Technical Cybernetics, Belorussian SSR 
Academy of Sciences 

twoSdl^l-, Thf information characteristics of holographic storage employing 
two-dimensional recording on the physical medium is analyzed. The possibility 
of mathematical analysis and modeling of certain relationships for analyzing 
holographic storage for text and graphic documents is investigated from the 

ture^of thf I*™?1 ^"rr1Cal descriPtio-'  Optimization^ the ™ruc- 
T,t /u bjeCt channel ls analyzed.  The highest spatial frequency trans- 

mitted by a microhologram is estimated.  Graphic and aLlyticaHecnnLues for 

SiS^S8^8?6"1?? technol°8ical d<—nt storage parameterTare pro- 
posed that allow for optimum coordination of the data characteristics of all 
the components. References: 9 Russian. "laraccenstics of all 
[364-6900] 
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UDC:  528.021.6 

RECURRENT ESTIMATION OF RESULTS OF MEASUREMENT BY RADIO-GEODETIC SYSTEMS 

Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY RAZDEL GEODEZIYA I 
AEROFOTOSYEMKA in Russian No 4, July-Aug 85 (manuscript received 2 Apr 84) 
pp 34-38 

ZEMLYAKOV, I.M., Engineer, 'Soyuzmorinzhgeologiya' 

[Abstract] A study is made of conditions of applicability of one version of 
the Kalman-Busey filter for measurements of radiogeodetic systems utilizing 
minimal a priori information.  It does not require that the arrangement of 
the radiogeodetic system be known during computations, does not require 
solution of geodetic problems and is consequently speed-optimal and convenient 
for implementation in hardware.  It functions by looking upon the ship carry- 
ing the equipment as a heavy material point moving in a flat inertial coor- 
dinate system.  The filter suggested produces independent estimates of the co- 
ordinates of the radiogeodetic system.  It requires no other sensors, data 
on the arrangement of the system or solution of geodetic problems. 
References 4 Russian. 
[050-6508] 
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PROBABILITY AND STATISTICS 

UDC:  519.216 

DEGREE OF DYNAMIC CORRELATION AND THE PROBLEM OF DETERMINING THE DYNAMIC NATURE 
OF RANDOM PROCESSES 

Moscow RADIOTEKHNIKA I ELEKTRONIKA in Russian Vol 29, No 12. Dec 84 
pp 2358-2364 

KRAVTSOV, Yu.A. and ETKIN, V.S. 

[Abstract] The property of partial predictability of processes generated by 
autostochastic systems is analyzed.  The generally accepted characteristic 
of predictability—the mean square difference between the observed and pre- 
dicted processes—is employed in conjunction with a new statistical character- 
istic—the degree of dynamic correlation, which is characterized by the 
degree of statistical connection between the prediction and observation. 
It is shown that autostochastic systems admit prediction over a finite amount 
of time called the dynamic memory time.  The latter is a new characteristic 
time of the strange attractor which is determined by instrumentation noise 
and random internal signals and which determines the interval of determinate 
(predictable) behavior of the system and can be used to discover the dynamic 
nature of random processes.  The error in predicting autostochastic systems 
subjected to random forces, and the error for systems with exponential trajec- 
tory divergence are estimated.  The use of the degree of dynamic correlation 
to discover the structure of dynamic systems is analyzed. References 7- 
5 Russian, 2 Western. 
[179-6900] 
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CONTROL THEORY 

UDC:   517.97+519.2 

THE CONCEPT OF CONTROLLABILITY FOR PARTIALLY OBSERVED STOCHASTIC SYSTEMS.     II 

Baku IZVESTIYA AKADEMII NAUK AZERBAYDZHANSKOY SSR:     SERIYA FIZIKO- 

(SfSfSa™ Jg^Jf^^SKIKH NAUK in Russian    Vol 5,  No 2,  Apr-Jun 84 

BASHIROV, A.E.  and GADZHIYEV,  R.R.,  Institute of Cybernetics. 

If SrSin   ThtS StU^ de^VeS a sufficient condition for S-controllability 
of partially observed stochastic systems, where S-controllability is the 
tSn^obs'e^r^10 rrt-°f the G-contr°l^ility, which indicates for par- 
ty of^t lealt\    tt^ ??T ^ ^ssih±1^ «f striking, with probabili- ty ot at least p,   the y/2 -vicinity of an arbitrary    point belonging to a cer- 

fo\ sfLtroll'b'ir^6 denSe in the StatS Sp^Ce-    A ancient    ondi ion 
[176-69oS] near SyStemS  1S alS° Pr°Ved-     References  2 Western. 

UDC  62-50 

DYS2
D
SYS?E^

NIHESIZING
 

BINARY C0HIR0L OF
 »«"S^ STATE NONLINEAR 

fe"^y1^^4 fSR ln Eussian Vo1281- -°3- »>y v <"ipt 

£?^^ TO™-'™"".   S.V.,  BUROVOY,   I.A.,  KIRILYCHYEV,  V.N.,  All-Union 

Institute* St"Ute fDr SySteDS EeSearCh- M°sc°» Steel'ano AlLy 

i™™^-  "J"*? rtml is ^thesized for a non-steady Mate nonlinear 

syMnesi^T"*' -* "-^Perturbations^e än^E.^"" 
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UDC 517.8 

ASYMPTOTE OF SOLUTION OF SINGULARLY PERTURBED CLASSICAL OPTIMAL CONTROL 
PROBLEM IN CRITICAL CASE 

Baku IZVESTIYA AKADEMII NAUK AZERBAYDZHANSKOY SSR.  SERIYA FIZIKO- 
TEKHNICHESKIKH I MATEMATICHESKIKH NAUK in Russian Vol 5, No 5, Sep-Oct 85 
(manuscript received 23 April 84) pp 22-25 

BAGIROVA, N. Kh., Institute of Mathematics and Mechanics 

[Abstract] This study investigates the optimal control of systems described 
by differential equations in which the largest derivative has a small 
parameter, i.e. when the characteristic routes of the given matrix include 
zeros. References: 8 Russian. 
[354-6900] 
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COMPUTER MODELING OF WIND SHEAR ON TAKE-OFF 

Moscow VOZDUSHNYY TRANSPORT, 3 Dec 85 p 2 

TSEYUKOV, V., correspondent 

coefficient S'iÜ airlineVm soon be able to take off from runways whose 
resets of t^f5M10S 1S ^eSS.than °'3-  Tb" has been demonstrated by 

was capable of reproducing mathematical models of the airplane and wind shear. 

Associates of the department, which is headed hv n ^.,J  , . 

FTD/SNAP 
/9716 
CSO: 1862/81 
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OPERATIONS RESEARCH 

UDC 519.24 

ASYMPTOTE OF MINIMAX MEAN SQUARE RISK OF STATISTICAL ESTIMATES OF SPECTRAL 
DENSITY IN L2 SPACE 

f April^S)^ 55?" MUK SSSR' V01 281' N° lf Mar 85 <MauscriPt received 

BENTKUS, R. Yu., Institute of Mathematics and Cybernetics, Lithuanian SSR 
Academy of Sciences 

[Abstract] Certain findings are presented regarding the asymptote of the mini- 
max risks A* and 62^  as n-~> for the case of two natural types of set X 
governed by the constraints on the covariation function and the fourth semi- 
invariants of the sequences of Xt, where X is a real random sequence with 
mTl      5t?   Estimates whose maximum risks are equivalent to the minimax 
HIT*.     inND  / Vs n~*° ' or which are at least of the same order. Refer- ences: 10 Russian. 
[331-6900] 

UDC:  624.072.2:045 

AN AXIOMATIC APPROACH TO MULTICRITERIAL DESIGN OPTIMIZATION 

NovT ZllES
f
T1YA  AKADEMII NAUK SSSR: MEKHANIKA TVERD0G0 TELA in Russian No 6, 

Nov-Dec 84 (manuscript received 11 Jul 83) pp 153-156 

POCHTMAN, Yu.M. and SKAL0ZUB, V.V. 

anorolcfl l^l  M"*7 Validates the PoasibUity of using an axiomatized 
JEH? ? ? selecting a game compromise principle for the vector efficiency 
S procedurATt? w^V* muJticriterial design optimization problems7. 

S^=r ~;d^-ä IäS*-1'1 

[252^6900]*e        C°nStruCtions-    ^ferences 8 Russian. designing 
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UDC: 519.95 

EFFECTIVENESS OF TWO MONTE CARLO MODELS FOR SOLVING NONLINEAR PROBLEMS 

Tashkent PRIKLADNAYA MATEMATIKA I MEKHANIKA: SBORNIK NAUCHNYKH TRUDOV in 
Russian, 1983, pp 60-64 

RASULOV, A.S. 

[Abstract] This study investigates the difficulty of estimating absorption 
and collisions for solving a particular nonlinear equation.  Recommendations 
are presented for the use of absorption and collision estimates. It is 
found that one or the other unbiased estimate may be preferable, depending 
upon the type of equation and type of Markov process employed, i.e., no 
estimate can be asserted to be superior to the other under all circumstances. 
[250-6900] 
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DIFFERENTIAL EQUATIONS 

UDC 518.517.944 

SHoS^s™0^ 0F DIFFERENTIAL AN^ZERS FOR CONTACT DETACHMENTS AND 

14SFeb 84r^Y28^mi ^ ^  ^ ^ N° '' *" 85 <«^ received 

VYEDOROV, A.V., FOMIN, V.M., and academician YANYENKO, N.N., Institute of 

Sciences      APPli6d MeChan±CS' Siberian Department, USSR Academy or 

[Abstract] A differential analyzer for a contact discontinuity in a gas flow 
is proposed with no constraint on the caloric state equation. A dissipative 
mechanism-artificial heat conductivity-is proposed for analyzing the contact 
detachment flow and determining its position.  The occurrence of 1  finite- 
difference shock wave center in the solution obtained is investigated  The 
location of the shock wave was determined to within 2.19-2.56X ufJM the pro- 
[331 690^    Refe"*ces 5: 4 Russian, 1 Western. §    Pr° 
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