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- "Evar'oratlon of Hetallie Targcfbs by .mtense Optlcel Padlatlon" :

'.'_I~osc<m, Z}mrr'al "fsnerl.ae"x{,al‘ noy i Teoretlcheskoy T'J.Z.Ll(l 3 Au mast, 1972;

" - ABSTRACT: i\ theory of evavoration of meta ]s .>ub;;pr"or'l 1.0 mtem;p ontical
radiation ig develoned on the basis of the lLiquid-venot, phase transition, A
method for the approximate solution of the: Llr\pevronwcm wsius countion is sug-

gestcd which permits one to determine the temerature of the surfece of. &
-farget as a function of the lrcident radiztion intensity ' I with accuracy
sufficient for esperimental purnoses, It is shown that shen a cerbein eritical

"

’—value of the intensity Imd ~ 107-10 » vY/CT'l :m excee']"d 7 effect w= &
» "trunt!r)'\rencv wave" -- arises 25 a re.mlt of the losa of mrt;ﬂ lic yrovertiecs
] \by,,nn_e target: in the front of-the srave the liquid netsl chanpes into a lipuid
; »di/electric. ‘For I > Tna vaperization beging to teke place at the surface
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to increase and renmains beloy the eritical value, This layer is saparated from
the metal by the front of the transparency wave prepageting irto the tarpst,
This transparency effect is accomparied by the appearance of a murher of- other
- effects which may serve for its observation: viz., o sharp drop of the tarcet
reflection coefficient, a considerzble change in the depandence of the evarcre-
tion front velocity on T, and s finally, the appearance of a maximun followed
by a monotonic decrease in the deperndence of the specific recoil mementum on I,
. The latter effect was experimentally: observed in the presant investigation,

of the "tramsparemt” (dielectric) layer, the tewperature T, of which ceases

- The results cbbained are presented in the paper,
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APULIONOV, V. V., BARCHUKOV, A. I., KONYUKHOV, V. K., and ggg i
Physlies Institute imeni P. N. Iebedev, Aca.de_my of Sciences )
o »-!A"I_hemoerlastic Deformation ,of the "S,urfacé of a Solid Uﬁjder the Actlon of a
.~ laser Beam" . . SR ERLINE S VRS S

. Moscow, Pis'ma v Zhurnal Fksperinental'noy i Teorsticheskoy Miziki, Yol 15,
No 5, 5Har 72, pp 248-250. . . 0 o on

Abstract: The article deseribes the behavior of the surface. of & s0lid under
the action of a continuous lesér besu, where the result: is distortion of tha
surface profile through thewmpelastic deformatlions rather then surface #ailure.
A continususly operating unimodal L0, laser was used as the xadlation sourcs,
‘and the target was a fused quartz disk. Tt was found ‘eiperirentally that
under the action of laser xadiation there is tuckiing of the surface of the
irradisted colid ai the place where tho tean strikes. : The authozs thank F, V.
- BUNKIN and the late V. I. DANILOVSKAYA for valuable diséussions.,
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”Ba.dia.tive ‘Recombination of Bisxcitons in Gerzaniun®

- I"bSCQW' Zhurnal E!mperimeata'l"_hoj'i_ Teorei;ichéskoy Fiziiii, Voi 62, No 2, }-’eb‘
724-pp 737-745 : o i S

Absiracts” The article describes resulis of a study undaxtaken to obtain ade
diticnz2l data on the nature of the long-wave recombination rzdistion line
in germaniur, as well as to determins the binding energy of bioxeltons. Some
praliminary findings wers published in previous nrticles by the suthora, Ex-
- periments were performed on samples of pure n-~ and p-type gernanium with a
‘total dmpurity center concontration:on the order of 5:10° em=3. Two methods
“oi excitatlon were used! ving surfice and volume. Idta were oblained at T
he2o ¥ in a wide range of excitation lavel, veristions shpiting the dependence
of ‘the intensity of an exciton line with & guantun enexgy n v ﬂme.'?l’j 58Y on
~the intensity of a biexciton line with hvi=0.708 ev, A quadratic.

1/2
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" dependence is observed up to coneentrations ny = 3-11011" -o:-n‘3,. widle at higher
-exeitation levels there is o linear dependence, which can be ¢xplained by the
effect of nonequilibriun phonons Produced when the excitorns aye bound into
biexcitons.. The energles By, (dissociatio_nj energy of an exciton rolecule) and
A B ("recoil"energy whiche biexciion reesives during phonon enisslon) were
found to be 3.6+3.8 Hov and 2.0-2.2 Moy respectively, Tho enargy of tha
-phonon’ produced 'during formation of the biexciton is 1.6 Nev. The experimental
results prove the tiesxciten nature of the 0.708 ev line iz germaniis. Regarde
ing ths shape of this line and its energy position, it {4 suggested that there
is a recombiration process in which annihilation of one exciten is accompanied
by acceleration of another as & whole, . .o N .

' The suthors thank L. V. KELDYSH and S. N, RYVKIN for a useful discussion
of a number of questions touched wpon: in: the. article. S P :
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N. Lebedev,_: USSR Academy of .

"Spectroscopic. Properties and Ge :e'ré.'*!‘:iq;;: chd3+

A Crystals of 210, and Heoy"
SR, Vol 199, To 6, 1971, pp 126011087 |
-+ Abstract: The Spectroscopic properties of! ﬁd3+

- and glasses. Materials such ag erystals of éVéAlQO p Bud . silicate ;zlasses

- -activnteqd qin necdyrium have been widely ised if 4sers. The authors of_this
- erticle first deseribe the spectroscopie proparties:and generation of Na3* gp
' cuble crystals of Zr02 and HT

Q. Trese meserials have a fluorite type
crystal lattice in which the Nid* loas rey

: : plage the tetravnlent: fong of _
- 2irconiun or hafnium. In addition to the Kd”" the erystals contained Lmpurt -
“ties of Ca0 or ‘1203 for the burpose of stabilizing the cubic structure of the
- ZrGy end AfGs. The authors describe the experirent and give 1 figure and 1
table to illustrate the resuylts. The figure graphically shows the optical
- opectra of HfGy-Na3* crystals, including the spectrum or. absorption, the

are knowm in various crystals
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1

‘ absorption group, and the spectrum of 1uminescence transit*on. The table
‘gives vo: istructural types of" crystals with th‘_-ir properties.; Toe article
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V—“Inve‘stl gation of the otrx.c*’ure of a- Sp r}‘ Pr uced in & 10 Focu ising of a Fico-

"second L.scr vulsa in Gas es"

sikd, Io )-f l‘??l, pp 13 6=

Teore%icha

n th?ﬂ 1c*za1tmn of no:mha off <atrv,:‘g nenlinear

4n air, nitrogen, @nd arzon due ©9
lse with xt-du:sttion of 2 ~= 100 piso-

The me chanism of this phencmonon,
2was, is discusssd

s%in; Of laser radiationiin a g sesd.
deteérmination of the breaklown thresholds

£ eus i z-focus lenses. Theipart. playcd by the sell
dave lﬁnmnt of brealdcun at cphical froquens
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by means of
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. focussing: of labc“ rd on .‘n the ,
" -eies is assessed, es, 16 blbllog aphlc- em,r:.es. i
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"On the POSSlblllty of Generating Ultrashort nght Pulscs in Lasers Vith a
Low Lumlnescence L1ne Width of the. Laser Waterlal"

o -”Hoscow, PlS ma v Zhurnal Vksperlmental'noy i Ieoretlche,koy TlZlk), Vol. 15,
- oNo.-ly 5 -Jan 72, pp 70-72 b Lo

,Abstract'- A connected laser-rnsonator oystem is proposed in which the genera-
. tion:frequencies of the laser arée. automatlcallj selected close to the natural
},_frequenc1es of the- part1cular resonator,. ;The: system, con51sto{of & ring or
- axial resonator Ry inside which there is a ‘selector for ‘transvers:: types of
~ oscillations, an active laser material, material active 'in the incuced Raman
emission spectyrum or in the Mandelstan-Brillouin spectrui, a wide-band
nonlinear absorber, and s plance«parallel resonsior 1{1 i« . To avoid pener-
ation due to.reflections from the resonator Ry, one can use a Feraday cell
-or set the resonator Ry with a deflection with respect tp. the. direction
: -o;’ tl'e bz,a.a in the lawr. Iu thia cuge: those typus of. bscilla'tiam, of the
R 7 -
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- LUSOVOY, V. N., PROKHOROV, A. M., Pis'ma v Zhurnal Eksperimental’'noy i
~ Teoreticheskoy Fiziki, Vol. 15, No. 1,5 Jan 72, pp 70-72 :
resonator Ry have the greatest Q for which the coefficient for passage through
the resonator 2, is a maximum.  In turn,‘thé-coefficient;for passage through
the resonator R, has sharp maxima corresponding to its matural frequencies.
The resonater R, therefore simultaneously ifills the role of a.highly effec-
tive selector of axial or longitudinal types of oscillations in the reyonator
Ry and selects the generation frequencies iclose to its natural frequencies.
. Two cases are considered: (1) the material active in the induced Raman
emission spectrun is located in the resomator Ry, and in the Resonator Ry
¢ there is only active laser miterial, & rionlinenr absorber generally being
“absent; (2) the material setive in-the Mandelstam-Brillogin stimulated emis-
sion spectrum end the nonlinear ‘absorber; - just as the active lager material,are
iocated in the resonator Ro,and.the_rESOnatpr,Rl’is filled with a Linear
‘medium. It was found that in both'casesjthe_generatioq of tvéshort pylses
with a spectral width exceeding the width of the luminescence line of the
detive laser mzterizl is pessible; appagently without lowering the laser

,t;;effiéiency;, Co g
22 :
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 xarmazov, s. p., MEDVEDEV, A. A., and W, Physice‘ Institute
- imen:l P. N. Le'bedev, USSR Acadenv of Sciences

I "Tha Effect of a Magnetic Field at 1&00 kOe on the Plama. of a Iaser Spark"

o 'Mosccw, Pis'ma v Zhurnal Eksnerimental'noy i Teomticheskoy Fizilci » Vol 1k,
No 5, 5 Sep T1, pp 314-316 .

. Abstract- The possibility that a megnetie field has an active influence on
the geometry of a lager spark is due, in the authors' Opinion, to the neces-

8ity of sirmultaneously satisfying tuwo conditions: the’ .magnetic pressure must
be greater than the gas-kinetic Pressure .of the plasma, and, ' consequently,

the relationship between field and temperature of.the. ‘plasma. 18 determined by
the condition T < ¥2/8 5T k.  In order ta eliminate any significsnt diffusion
~of the plasma into the field, the skin-luyer must -not e‘cceed .the radius of the

spark (r) This leads to the relationship T> 6. 3'10 1P 3 "’*/3 (where r is
‘the time constant of the spark), since the skin la rd = cPrle4r , and
the electrical conductivity of the plasma A= 1071 /z. Unless the first

) condition is satisfied, the. plasma is disl:ersed squeezing out: :the magnetic
i the second condition 8.not ;aatisried, 11; diffusea :into the field..
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th lowering of the pressure of tha
pressure, {its: temperature is sufficiently
Bo plasma diffuses into the field. This leads to the conclusion
that a threshold value of the magnetic field must exist, beginnirg from which
the field actively influences t : ] Tais results in
magnetic field.
fields of
The
. the geom:try of the
_ ‘authors to indeperdently evaluate
‘the lower boundary of » mperatutea}iThe:bhafgcterlstic<parameters
of the spark are r = 0.1 cm, % = 3-10~7 sec,whience 1t follows that the plasma
temparature is more than 6-105 oK. . The article containg 2 illustrations and
" . 2 bibliographic entries, i STt g DU SRR SR S

AT I N T I T
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, bibliographic entries, R s EE
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"DOBRZHANSKTY G. F., KITAYEVA, V F., hULEVShIY L A., POLIVANOV YU, N,
POLUEKTOV, S. M., PROKHOROV, Al U.5- SOBOLEV, "N, - N., Physmcs Lnstltu g -ﬁéﬁ-—-~
SN Lebedev of "Eﬁmm"é? Téfices. USSR : : P

~,_"Spontaneous Parametr'lc Radlatlon of the a-—H103 Crys’cal"

“Hoscow, Pls ma v Zhurnal nxspe 1neﬂtal noy 1 Tboretlcheskoy rlzlk1,~No 11,
-5 Dec 70, pp 505- 508 , AR ‘

the biaxial

Abstract ~The’ flvst observation of spcntaneous parametrwc radlatlon in

: ﬂcrystal a-HIO3 belonging to class 222 of theirhombic- sys tem is recorded., It is
‘ ino'cecl that if a crystal having quadratic. nenlinearity ‘is eaposed to a laser beam,
-there is.a pPobablllty of a laser photon w1th frequency Wy spontanenusly decaying

rxto two photons a photon of . tbo 51gnal frequency w1 ané a photon of an additicnal

: }Erequ.ncy wp 80 that
L = + .
. : . (ﬂH w; w2

.,The frequencms of the spontaneous parametrlc T

: 'the &1spersmn crzaracfcrwstlcs cf 'the crystal,

udlatxon w] and wy are determl ined by
since the proces., is effective if

R T e FE AT W RS] FEre T TR 2 B
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where k,, ki,and kp are the wave vectors of the pumping and of the wignal and
additional waves. The phencmenon is termed‘par{icul

. observed even at pumping povers too small to excite
~the absence of a resonator it can be used to obtain angular, temperature, ard

- “electrooptical curves of active media suitable for use in parametric generators
‘6F light. The o-HIOj crystal was transparent in the regicn 0.4-1.4 u and had high
__nenlinear ccnstants. No optical inhomogeneities were observed in the refractive
 ‘ijndex -under the action of optical padiation: of high power density, 2 feature very
" -important in developing paramettic»generatots of light. A continuous argon laser
with wavelengths AHI = 4880 & andfi\HZ = SlHSfKeWith an oulput pover of up to 1w aen
. eamch of the wavelengths was used for pumping. Parametric radiation arising in the
-erystal and polarized along the Y-axis was recorded in the directicn of pumping
propagation, Typical spectrograns of the spontaneous parametric rajiation signal
" are given which illustrate the dependence of:the signal fregquency wy on the direc-
- :tion of propagation of pumping inthe erystal, It was noted that such crystals can
" be ‘used ‘as a material to produce both puiseﬁ and continucus parametric generators
:tuned in the region 0.6-1.3 y. IR IR

2f2

arly interesting,since it is
paranetric generation, and in

ili 1T Mg khe -l MR
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mca‘uxov, A. T., HONEV, Yu.
e of the. Amplz f:Led Bean"

Amnlnler a‘:!.th Per:\.od:.c S’cruc’c.ur

F"A }.0 6 Micron I.aser
Vol. 15, Yo 6 Jun 71 PP 99b —100’4-

: ‘Mosoow, Radlouekhn:lca i Ele;ctron:.ka,

mole—mode C0p laser amplifier
ssion. line. in estimate is mede

“of the ef fect: which errors in‘j.a’_v i , ‘of: : e"line correctorsi amd ampl:.t.ude-ﬁ_
phase distortions have on beam degfa‘datmn. : Basic des:xgn datz and ¢haracter-

-isties are presented for the laser. The output power 1s mOre ‘tyan 500 watts.
The study shov red that the proposed design could be compe etitive with the tele-
.gcopie: ampl:\.fler described by P. iiiles and W. Lotus (IEEE J. Quantum Elec-
tromics, 1968, aE<l, 11, 811).  The. pr:nclpal advantage of the gas laser

studied in this work 1is the fact that the phase correctors in the line are
yiiles-Lotus: laser.. These correctors

" simpler devices than the telescopes in’ the i
provide periodic focusing of the peam, thus reducing broadening due {0 non-
llne-ar:.ty of amplification. Calculations show that cells no nore than 20-25 mm

1 diameter should be used to simplify ‘matehing petween the line and the optical
. lasery shifting the mabching. itself to the Jlaser. The total oxper vimentally
measured lossus in ampliiio'ztion we*e hoo h:igh to alloa rmy apprcx iable increase

" 4n output power.
1/1 .
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;?}Aostract CAn e'\cpernmental
“ ‘based on'a 90-meter. quasiopt
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’EPASHININ P. P., PROKHOROV A. H.,_PhYsic;finsti{ute imeni P. N. Lebedev, Academy
»»*of 501ences USSR Ig,,- jr;~ : C : .

J'oduclng a ngh—TenDerature Deﬂse Plasma Under Laser Heatlng of a Special Gas

al‘EképEriﬁentélJ y j?gpret# xégkbyf?iiik§; No. S,Tﬂay 71,

3:'Abstract. The problens of using laaers to produce ‘a densp plasma of thermonuclear
. temperatures are discussed in connection with quantun elsctronies and the increasing
“interest-in .controlled thermonuclear fusiony Four types! of plasma heating through
the use of lasers are considered. The first version disgussed is the focusing of
high-intensity laser radiaticn on the surface of a senidnfinite target of a solid
~op liguid mixture of heavy isotopes of hydrogen or tritium. In the
;second version, the target is a small condensed part1cle intréduced to or slodly
entering a vacuun through the laser: radlatlon focusing region. The third version
“assumes the use of a gas meditm in which, under the focuging of laser radiation,
here occurs ‘optical breakdoxn and furthen heatlng ‘of: thp plauma. The fourth is

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002202530003-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002202530003-4

noy i teoreticheskoy

ppllcatlon of a: 002 laser ith'a- gthia = 10 .6y whi ch in Drln-'
ple; ermn:s heating of the: plasma with .z densrty of’ 1019 em 3. Ia this case in
' the field of thermonuclear temperatures, one can spdak of. magnetzc containment of
_ a plasma with magnetic fields that can be technically achieved in the foresecabls
future.. This last version, however, is very difficult to discuss now, since the
-, experimental base is in the very 1n1t*al stages of develcpment although in addi-
.x'tlon to the above it is also very attractive in view of ‘the possibility of precduc-
--ing appropriate lasers with a fairly high ef‘lciency"o* 10-204, The first two sp=-
-.proaches are said to be the moqt prom131ng, §ince they involve the uss of an ni
".density plasma with n,~ Se 1042 em™3, It is noted that the use of a SUPPF'
-sity plasma makes it p0551b1e to conszderably lover the volume of martcr z
- thig,in turm, leads to a. too rapid coollng of the plasma upon expansion in 2 RIS
f-_requuvmg laaers with a pulse length. of <10 Csees It isjalso t;omtrd out:
~..final evaluation of the promise of" these “twéd versions is qtlll very indet
. due to the inadequacy of knowledge concerning the 1nteractlon of intense
'tlon wlth a supe*dense plasma, electron heat conduct1v1tv ln & dense plasr

O :'
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PASHININ, P. P., ot al, Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki,

" iNo- 5, Miy 71, pp 1630-1636 -

considerable temperature and density gradiént, and many cther problems. It is
‘pPointed out that,by optimistic estimates, to obtain 4 positive yield of thermonuclear
‘- energy with respect to the energy’ in - the ldser beam for these versions it is neces-
-~ sary to have a laser with a pulse energy of 10® joule with a pulse’' duration of

1079 sec, under the assumption that all of ‘the laser energy goes into the plasma.
Since the -upper boundary of energy for such) glass lasers with neodymium predicted
for -the next 5-10 years is .~ in the range 10%-106 joule, it is suggested that
attention, particularly the third version in which
@ gas target is used. It is shown that in using a magnetic field of the opder of
1o ge it is necessary to use a laser pulse of length 107 with an energy of
- 8°10” joule to obtain a positive energy yield with respect to laser radiation in

" & thermonuclear fusien reaction in g mixture: of deutorium and Epitium isotopes,

At 18 noted,in conclusion, that 1if an ultrastrong retardation of laser beams in a

~ the other versions be given more

rh
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=CRoz§é‘May;?l, pp 1630-1636
“fdegse‘pl#sma is obsé
effects, targets with
and longitudinal gas flow into the vacu

rvijd}nlegperi§ents with electron beams due to collective
ial dnertial containment, magnetic thermal insulation,
. can- be ;

used in this methed of heating

of ‘plasma; one more Parameter of the initial target -~ the density of the ga
et f hin b " S ==

can also be controlled by
Channel, - - e

the expvé?-imeht‘ through a: change in pressure in the
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f"vomm KO, Yu. X., OSIEO, V. V., PROKHOROV A M., and. SHCHERBAKOV I. A.,
' ‘Physies- Institut:e dmeni P, N, L“é‘u”eawaﬂmérémy%‘f”*suences ussn

'_j"Study of the Mechanism of an Elementary Act of Excitation Energv Transfer
i -’-Be"ween Rare Earth Ions in Crystals" o o ; .

”Moscow, Zhurnal Eksperlmental noy i Teoreticheskoy Fiziki Vol 60 No 3,

. 1¥3: 71, pp 943—954

o Abstract° The mlcromechanism of the iuteraction of impuxity ions 1n crystals

with one another and with the crystal lattice matrix is-investigated. The
variation with temperature of the pruobability of excitation emergy transfer

' between rare earth ions was studied using doubly activated fluorite to ex-
clude the effect of emergy migration: along donor ions. It is shown that: the
transfer process varies directly with temperature, even in the case of the
absence of spectral resonance of electron tramsitions of the donor and ac-
ceptor. It is concluded that the results indicate that the probability of
excitation energy transfer in the absence of overlapping nf donor and ac-
“ceptor spectra is determined by the density of phonun states in the frequency
region corresponding to the Stokes resonande detuning. The mechanism of
»’:temperatu*e activat:ion is associat:ed with the nopulation uf the ;Jhcvnon state

} ::1/2
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'_VORDN Ko, Yu. K., et al, Zhurnal Eksperimental‘noy i Tcoretlcheskuy Fiziki,
~;Vol 60 No 3 Mar 71, pp 943—954 { ;

correspcnding to the acoustlcal b*anch of the disper91om dlagram. It is
_ﬂnoted that ‘these effects also appear in the infrared abgorption spectra
Cocasia ‘function of -temperature; both of ctystals of -the flucrlte type and
"f‘of crystals of alkali—halide and: otherfcompounds.%
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;ustract fhe ovject of Lﬂiu paaev was w0 detel
;ally the attenuation time oi a ijuninescence vaal in Ca3 ge-
nerated as.-a result of radiation reuomoanLLon ¥ o free exci-
with a simuliz aneocusiy euitted g“otou snd one JOu*’udui“ai
cal unoﬁon. A D*eVthC'V aesc*loe& rudy lasel enerating

5 i ulses- was used as a:.source of- douﬁ‘“—w“cuon exci-
: ‘The ru"" lager geﬂe*atea»a series of vicasecond
es.fron Jnlcn 5 by means ofsa@ suenla. cate, @ sidgle pulse
iwe discriminated ‘pulse was u1¢00t8& 1% the

gapulrinen~

o]

a1l AE Tq 1T §Y

:!I‘m{siﬂﬁ E m , '[ {iﬂ ; +i

) B e PRI TR
T T T B I Gl L Ao

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002202530003-4"



"APPROVED FOR RELEASE: 08/09/2001

USSR

KRASYUK, I.K., etal,, Zhumalv Eksperimenta.li'noy. i Téoritiéheskdy Fiziki, Vol 59,
‘No 2(8), 1970, vp 346-349 S S

CdS sample mounted in a cryostat at a temperature of TTOK. Hfpe C4S lumirescence
induced by tne ruby laser was directed at the EIU-F7 photomzltiplier tne elec-
tric signal from which was recorded by means of one of the beams of the GLOR~02
‘high-speed oscillograpn. The oscillograph olso recorded, simultaneously, the
generated radiection pulse, a portion of which was directed it a coaxinl photo-
element FEK-15. A portion of Cd3 radimtion vas focused on ‘the slit ol a ISP-51
-spectrograph. By placing & proper filter before the photomltiplier Lt was
‘possible to observe green radiation from CdS or a blug bandiof the f£irst vhonon
petition of exciton A. The experimental value. 6f the atenuntion tim: was 1.3
Tt 48 concluded that the use:of pleosecond laper pulsed for investi-
\xation processes in solids will.make. 1t possible] to ctain a series

L ¥ar prd g poors o L BELE (142203 ATHEEL 4
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.zx;'Emco,‘ A. A, W sycmjcov v. A., and SHIPULO a. P.

,Exclting LaF3-Na3 Crystals with Monochroma*ic Light"

Moscow, Zhurnal Eksnerimenual'noy i Teoreticheskoy Flziml, Vol 59, No 9, 1970,
19 785-189 - , o
Abstract. The relaxation time of uhu nartlcles frhm the 0.53 . ab-
- sorption band of Nd3+ ione at the P3/2 level is determined, ana
bhe:transverse cross section of the induced radiation in Lalz-Nd3+
,crystals -is- 'measured in lasers numped with monochromatic light
-‘The determination of this time is 1mportant since”it has a Qu;lﬂlte
efféct on ihe operation of the Jaser. . The results of a numerical
solution of the provlem of exciting 1arer oscillations in =z four-
-level systcm with the relaxation time faken into gccount, pumpuu
. by-a light pulse lasting 50 ng, are. obtained.. These results ar
Found' from a curve showing the laser radiation g8:a functiun o¢
< time, tnroagh the use of a computer. Porpulas are dervvua vo de-
termine the relaxation time from measurements of the time irterval
between the first two peaks of the lager radiation curve al:i:r the
Cpumping pulse. . The authors cxpress their gratitude to M. V. Dmi~
“truk and to V. V. Osiko for the L“:3~ud5+ crystala, and to Ye. M.
- Diavor for his commente and digeus ﬂlﬂn. '
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» PASHININ, P. P., :and PROKHO
‘Academy ‘of Sciences: USSHC :
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KRASYUK, - I. K

":-H.. ‘l’f;b‘ysic:ji Institute imeni
B P I " P :

:&peri?ental‘obsaévétion of Induced Coxhpt’,pp-‘Absor}iﬁioﬁ of Laser Emission in :

"Pis'ma v Zhurnal Eksperimental'noy. i'Te’oréticﬁeskoy Fiziki (Létter;s to the Journal
of. Experimental and Theoretical Fhysics), Vol 12, No 9, 5 Nov 1970, p 439-L42

Abstract: The first experiments of the observation of induced Compton absorption
‘(ICA) of laser emission by a plasma are reported, - The total number of radiated
- -quanta remains constant, but the radiation energy is transfered to the electrons
" -in the plasma by the change in frequency of ‘the scattered guanta. The spectrum
of the radiation that has passed through the plasma should, owing %o the ICA,.be

. shiftsd in the. longwave direction,. The experimental equipment, shown in a diae
-gram, consists basically of a ruby laser that produces picosecond pulses {50
nsec), an optical amplifier, a plasma chamber with assopiated filtars and optical

~elements, and a spectrograph. A beam splitter diverts part of; the energy to a

.. -high= 8°d oscillograph. The energy density at the focus of the lens system was

2 X 10%* watt/cu®, which is considerably greater than a gpark in helium., Half

S e T e T e R T I e e e I L e S I K T T A TR L R SR ST et o] (3 e W B S5 xre ey e
R I O v L o B g g P Y N A e L T ST S B T eSS O { FSE T R A T Y e AL TR L VT O S P BT TR )
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Vol-12, No.9, 5 Nov 1970, p L3942 -
of the pulse energy is passed through the plasma, is collimated, and enters the
top half of the spectrograph slif., The other half is diverted around the cham-
ber to the lower half of the spactrograph islit. = An arc spectrum of iron was
photographed simultaneously for reference. . Spectra obtained for hslium and
- aluminum foil plasmas exhibit longwave shifts and short-wave absorption. Part
- of the energy is absorbed across the entire spectrum. Normalizing the curves,

" KRASYUK, I. K., Pis'ma v Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki,

for bremsstrahlung absorption in helium, the integral abSqEBt;onlf-:xr the spectrum
m‘

‘18 1.3 .(£0.3) x 10-5, and the mean absorption is 0,26 x 10~ ¢ Similar rpe
sults are obtained when aluminum foil is placed at the facus in the plasma cham-
ber. - The authors conclude that the spectrum shift is dus to induced Compton -

~ scattering.. Other possible mechanisms are rulsd out becsuse of time considera-
tions. The effect, therefore, can play a dominant reole. in plasma heating by

. electromagnetic radiation and undep given gonditions can greatly exceed the
classical bremsstrahlung absorption,. which: is weakened. by nonlinear effects in
strong fields., Effective quantities of enorgy can be injected;into the plasms
only if the emission spectrum width is comparable to the radiation frequency,
;Th: suthors thank F. V. Bunkin for discusaions. -Orig. ark. bas 2 figa. and 7
refs, . : ERR RN AT e S o :

g
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“KOROBKTN, V. V., MALYUZHIN, A. A., and EROKHOROY, A, M. » Physits Institute imeni
,’iE';H;[Lebedeviof,the,Academy of Sciences USSR - B B B

"PﬁéSe:Self-Mbdulation and Self-Foéﬁsing oféthe»Radiafioh;bf a Heodymium Laser Under
'Sélf:Synchrqnizatipn of ‘Modes" .~ .. R PR T A S ‘

vnqsggQ;»Pis]ma § Zhurnal Ekéﬁeriméﬁtaifnoy i:fearetiéheskoy Fiziki, Yol. 12, No. 5,
5:Sep 70, pp 216-220 RN PO S o

: ; ¢ Detection of the phenomenon of self-focusing and phase self-modulation of

. rvadiation in the active element. of ‘a neodymium laser operating in a self-synchroni-
- zation mode is reported. It is shown;that.theseieffects_have a ‘considerable influ-
. _ence on the nature of the generation of this laser. The ngnlinear changes in the
-index ‘of refraction of the active element’of;the*laser_ariging under self-modulation
“and: self-focusing are evaluated. A laser with a ping resbrator (7 = 8.5 nsec) was

- -used-in"the experiments. The length of the active element.was 3D cm and dye number
3955 dissolved in nitrobenzene was used as a.Q-modulator.. Pictures show a con-

. Siderable redistribution of radiation}inteusity»under}largg fields in the resonator,
. while the intensity distribution_inlaifrceng¢Qgration»reg;ﬁe»was{unifbrm. ‘Phase

self-modulation is thus said to]e#plainltO{a}édnaiderableﬁdggree}the;structure of the

: ;ﬁiatiéhispéqtrym of a laser with self-synchronization.
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' KONYERHOV, ¥. K., MATROSOV, T. v,, 'PROKHOROV, A. M., SHALUNOV, . T., and
~ - -SHIROROV, N. N., Physics Institute ,*I’n‘;%_’iff‘*‘?‘“‘ﬁ“ﬁféﬁﬁ&éy; Academy of Sciences
. USSR - o SRS et RS T i AN :

#éoﬁtinuousicasdynamic Laser With a Miiﬁdre3o£ Cgrbéﬁjbioxide, Nitrogen, and
wate;u,: A Lo L BRETEREES P - : )

I-HSSC6Q, Pis'ma v Zhurnal-Ekspé:imental'
+No 10, 20 Nov 79, pp 461~4R4 R R

noy 1 Teoretichaskoy Fiziki, Vol 12,

tunnel a-generation effect was obtained, Studies
efficient of a supersonic flow (M = 4-5) were &
previously by the authors, with the difference that the!
wedge~shaped ‘nozzle with an. angle of opening of 13° and :
. supersonic porticn of 5 cm. Ihe,stagnatipﬂAtember;turefwas 1000°K, the
‘8tagnation pPressure was 5 atm, and the dimensions of the. critical eross
-8ection were 1.5 x 100 mm, . The,probing'rhy»éf a single-mode, single-fre—
. quency €03 laser was directedfpaxallél.to@:he'greater’d#mension of the

e —

_4"
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'f'xcmumov, V. K., et al, Pis'ma.v: zhumal Eksperimental noy 1 ' Teoreticheskoy
.Fiziki, Yol 12, No 10, 20 Nov 70, pp 461—-464

,critical cross section and ntersected the gas flow at the point of emission
’frcm the .pnozzle. - A study of the change “in-the - absorptlcn coefficient and
the amplile.t:at:“x on of the signal of the CO2 laser with time showed that ab-
sorption in the gas flow decreases ‘'to zero and then amplification appears.
Introduction of water molecules causes accelerated relaxation of tthe COy
" molecules from the lower laser level as the gas flows in the supersonic
- portion of the nozzle. The amplificatlon coefficient was measured as a
_“function of water content in the mixture. - ‘Measurement of the amp: lification
‘coefficient in this gas mixture was nade at a frequencyi of 947. 73 cm~1l and
1owed that inversion in the: supersonic. ‘flow. exists for the pair of levels
' '1)-(10"0) but: the amplification'coefficient‘aﬁounts* to 6 10’4‘ -1 fm:
ater concentration of 2 1%. S : :
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LK(NYUKHOV V. K., and PROKHOROV, A. H., Phyaa:z:s Tsmt:tmte. ime.nl P N.. Lebzadevy,
demy ‘of Sc:.ences USSR’& ,;;ﬁ-}!_efy’e?“!‘ﬁ?.r o 5 v - »

-AOn ’t:he Possibllicy of Producing an: Adsorptinn*—G'amiynamic; Laser

’f%l{oscow, Pis ma v Zhumal Eksperimental'noy i: Teanei:isheakoy Fiziki, Vol 13, .
. 'No 4, 20 Feb 71, Pp 216-218. Lo

. Abstract‘ it is shown that nonequ:Ll:.brium expansion. i a. supersonic jet: of:
.a two-phase gas-aerosol system can be  accompanied by propulat* on . inversion

- with respect to oscillatory levels of multistomic anisotropic . molecules, due-
. to-oscillatory relaxation of molecules in ithe adsorbed skate on: the surface.

.“0f merosol particles, ~ It is noted t;hat surﬁace relaxation considerably

" ‘broadens the choice of molaecular -gases in which it is pnxssible to:obtain
population ‘inversion by the gasdynamic method. It is adsumed that the de—
pendence of the average lifetime of a mclemxle i « twosphase . gas-aerosol.
"system on the type of oscillatory level at which the molicule is located.is.
~explained by the joint action of three factorasr (1) =molecule on being
-adsorbed. in oriented in a certain way relative to the surface of the ad--
.soxbent; (2) the damping of different oscillatory modes: ‘af the molecule
depeunds on its orientation ir the: adsarbed. auatc, (3) the time of stay on

1/2-
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KIYTEOV, V. K, ; and PRORICROV, A, Mo, Biafna Ziumal, Besperimental'noy 1.
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 the surface also depends on the orientation of the molecule.  Expressions
" ara derived for the time of stay of a molécule in the adsorbed state as a
- function .of its orientation; and the damping of different oscillatory modes
. of a molecule, as a function of its oriemtation om the surface. The ratio.
- of the lifetime T of a CO molecule in‘a two-phase system on the surface
“lager level to the average lifetime 1y onm the four laser levels is also ob--
_tained and shows that the lifetime of molecules on. the. lower levels is 1/,
times shorter than the lifetime on the:surface laser level. It is noted
that in supersonic wind tunnels and in gasdynamic lasérs there is a common
reason. for which flow in the supersonic;pcrtian.becnmESstwo~phase: the
yeason ig the voluminal condensation of vapors af thosie substances which
-are contained in the form of small admixtures in: the: gas and which have
. considerable vapor pressure in comparison with the tonal pressure of the
 ‘gags .. The presence of asrogol particles:in: a gas; flowithen cduses attenua--
.tion of the infrared radiation due to sbsorption: and scattexring by small.

_'gx';ticle_s. SRR
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ARBON ‘BISULFIDE. THE RADIATION ‘AT THE
{ NT WITH AN APPROXIMATELY . NORMAL

THE. INPUT BEAM WAS ‘0. 25 HM A

D:

RONT "OF ‘THE

"RESOLUTION OF THE RECORDING SYSTEM. THE

JONL INEAR INDES OF REFRACTION}<

ABSTRACT/EXTRACT-~{U) GP-0- ABSTRACT.  THE QUESTION OF WHETHER FILAMENT

F SELF FOCUSING 15 THE RESULT OF ‘MOVEMENT:OF INDIVIOUAL FUCAL POINTS OR
‘WHETHER IT EXISTS IN A STEADY STATE IS INVESTIGATEG, IO CLARIFY TOE
ROBLEM OF WHICH THEORY IS VALIDy THE AUTHORS INVESTIGAYED THE KINETICS
F. SELF FOCUSING IN LIQUIDS» USING AN ELECTRON. OPTICAL IMAGE CONVERTER.
HE RADIATION OF A SINGLE. MODE LASER (ONE ANGULAR ANMD OME AXIAL MODE;

AS PASSED THROUGH A CELL OF LENGTH 10 CH . CONTA 4
INPUT TO THE CELL HAD A PLANS

1 ,STRENGTHfAND}E»SUECRiEQUAES}l—SQUARE'RUQTfOEjN SUBZ (KRA) PRIMEZ it
S THE WAVE NUMBER, A [S THE RADIUS OF THE INPUT BEAM, AND H SUBZ IS T:k
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1 CONTAINING NITROBENZENE OR

TRANSVERSE DISTRIBUTION, THE
THE: POWER WAS'UP TO L.5 M4
SACLIGHT FILTER WAS PLACES TN

RONT 'OF TE rMAGE1c0NvERIER?wH1£HQTRANSﬁ FTED: ONLY, LASER RADIATION. A
YPICAL PHOTOGRAPH SHOWS THAT AT THE OUTPUT OF THE VESSEL THE DIAUETER
"OF THE SELF FOCUSING SPOT IS APPROXIMATELY S MU, CGRRESPONDING TO THE

SELF FOCUSING SFOT EXISTS

'SMALLER THAN 0.5 NSEC AND THEN DISAPPEARS; THEN A SUBSERUENT SPOT
APPEARS AFTER -2 NSEC AT THE SAME PLACE. SOMETIMES ANDTHER SELF
CUSING SPOT APPEARS AT A DISTANCE OF [SIHILAR T0:50 MU, BUT THIS IS
“VERY_ RARELY-. UNDER ‘THE: CONDITIONS OF: THIS EXPERIMENT THE
VALUE OF N EQUALS E-E:SUBCR CONGRUENT TO 7, WHERE E IS THE IN®UT
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‘rrﬁTﬁéfmai}ﬁistértions of LaserﬁBBSOnapoﬁs in th§?Casq of ACulYe
Rods in the Form of Rectanggl§r ?1aF9§;ﬂ, N
" Moscow, Doklady Akademii Nauk SSSR, Vol 192, Mo 3, 1970,
“pp 531-533" SRR e ¥
' ibstract: Ther s atoptions of o laser resonzbor in he case
"AESt?aCté‘ éﬁgégiisgliggrggQiieo}ormﬂof,a rectangular piate are
'92'5 223fymxt is noted that many theoretical.and efpermqenti%.
zgidges éave been devoted to. thermal Qistortlong OJ~1&S?i gggla-
+tora, but in all these papers the active elemenu§ Here : :
:form’of circular rods. It is also pplnted,out‘?ngu;ne9tfm%u2iau
glass is the pasic laser material used f?r‘QrOddi?ngchlﬁla;ﬁ
.t;on intensity, so the problem of thermal dlStq?*}onvogQi;ility»
resonator is a particular1y~pr¢§sing:one; f}fo’Abgzégia{ by'
of varying the physical propervies of t;eﬁﬁf4§f ?hﬂvibWF v
changing toe composition of the glass ’m§meg iEfﬁSfi& ﬁ;éhanisms
principie, to produce a glass for which the d ‘;,;ozgsa:e ani
 Jeading to thermal distortion of the resonator compensas
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- » . , 13'.",]-7 '.' P. -‘n" 2 ’,7"‘}‘
Bro=anfoTi B, = |y —2 %8y =g =y

" is young's modulus; V is the Poisson coefficient; a/V and p/V
" are- phoboelastic constants characterizing the change 1in the :index
" of refraction &s a function of deformation in'g direction _
“parallel to or perpendicular to the plane of polarization of the
passing light, The path difference At of ‘the rays passing
" ‘through the point x = 0 and x = x! Is given in-the Iorm
‘ G=Llprat g @RO)TE.  (2)

;bﬁpy‘(;’c’)=[;{{ﬁr,x+—(;'g——,,)'(B_L+bir)]r(x')-f'{a(”:“'i)“:
L ¢ T ‘ (3)

all o Lo 1 u ’
T (BL_'%?&)}':Z;;;S x’f(x)dz}:,

. Similar formulas for 1ight 'pplarizéd.alqng_v the y-axis are
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";DIAI'OV YE. M., et al, Doklady Akademv Naul SuSR Vol 192, °
‘o 3, 1970, pp 531-533 ~ "

‘another. An expression is derived. for the change in the onti-
. ~cal path 1engtn of a ray propagating along the x-axis & “ough
-l%ﬁe n01?t = xv produced by an apnlled temperature graulent
. ~i,.g-_ . - it el e e o) RIS -

, ""or llgnu pola"'lzed along the x-a,cls tn:.s expression has the
- fo¢ ‘ ’
_ Ape (') = L{{n — 1)e,. + ﬁr ;,[(.z: ) -—B“Uu-—B_L((',,, + G0},

where T(x') is the temmerature difference between the points
- x= zt and X = 0; §,, is the component of the deformation along
‘the z-axis; 0ijj are the stress components; n is the index of
refrac’c:.on, R B '
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" DIANOV, YE. M., et al, Dokladv Akademll Hauk SSSR, Vol 192
o ¥o.3, 1970, pp 531-533 '

Formulss (2) and () shov that the condition for the absence of
thermal distortions of the resonator for a thin rectangalar
plate with a symmetric temperature distribution along its thick-
ness is 1nc1ependenn of the specific form of the temperature

distribution and is determined o*xly by the parameters of the
" glass material. A comparison:of various: laser glasses 3OOWS

o that. (1) glasses of the: type HGSS- 3 ahnd KGSS-7 satisfly the con-
1tion of minimum thermal distortion- better than others for .
ight: polarized along the y-axis and . {2): LGS-ul glass is best

_for llght with a polarizatlon alcng the x-ax13.~
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'KGRNIYENKO, L. S., KVARTSOV, X.
Academician PROKHOROV, A. M. _
a Solid;Sﬁate Dqser With Large Resonator

V., LARIONTSEV, YB. G.,

e ‘»V"V'S:G'me Properties of
" Length" - ' R

“Moscow, Doklady Akademii Nauk SSSE, Vol 193, No 6, 1970,

pp 1280-1282 ST e T T

- ‘Abstrect:  The laser dealt with in this article has a resonatvor
C | ee———i—t o . ey it B : : - .2 .

- -ynose length is or-ne order of several meters.. With increasing

" pesonator length, the ratio of the resonator band width to the

- frequency interval beiween the longitudinal modes can ©o signi-
‘ficantly increased. Vith the ratio lerger than unity, in turn,!
the band of the resonator can be signii‘icantlytenlargec'l, and it
- can then be expected that the characteristice of such & laser
will be close to those of a laser with non-resgnant feedback,
Resonator lengths can be increased to values ol the order of &
kilometer under laboratory conditions by introducing an opticel
“delay line into the laser. . A sketch of the scheme under which

- this can be done accompanies the article, Thrcugh the use of

s;cn a delay line, the diffraction losses as well as the dimen=
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fons of the esperimental arrangemént cen e assgntz§%;y rfaiced.
"?‘hé A;.uthors £ind that they can draw certain iz_uallt_aun € cggzﬂu-
sio i G esonator length laser by consiael=
‘gions concerning the large re e o B ivais of
=d he: 1 i f three longitudinal modes. nalysis
“ing the interaction o e e Gononds only slightly
. “.such triple- e on shows that it depends only sii
- “'such- triple-mode excitation sh chat 1 : IR o
on-interr ( i ising: due t0:modulatlion ol : x
“‘on -intermode coupling arising .aue :}o aud . tne N
" -prulation,and—that the coupllngfspgonglyEaffg?f§ tnS ;ng;g;iuy
. 3istribution of individual miodes in:the ‘odeillation speotIum.
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ABSTRACT/EXTRACT-~{U) GP-0- ABSTRACT. ABSTRACT UNLY GIVEN SUBSTANTIALLY
A FOLLOWS. USING BCL SUB3 PASSIVE Q SWITCHING OF THE CO SUB2 LASER,
TUNING OF THE LASER FREQUENCY, SHORTENING OF GIANT PULSES AT ACTIVE Q
'SHITCHING, AND SELF MODE LOCKING WERE UBSERVED., - THEILIFETIME AND THE

; FACTOR ‘OF BCL SUB3 WERE MEASURED. - DECOHPUSITI\W (F BCL Sus3
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es activated
M‘.;Efl\'lq (

ad . N

TIRIG), 0090 “method ‘to measur
“thenmooptical [ S Bra Is:given;, whetp:a
“is the coefl. of finva sion of a glass. n tofractive indes, 30d
Br.a the temp: coefl ol = 2 The faeakuremient was done inithe
region 10-45° :for waveélengihs 0.63 and 1,15, bY using &5 2
“light source Ne-He Jaser LG-126. ~Theitemp- ‘gradient, perjica-

dicilar to the Hght beasn in “the glassi 10X 00:X 13 mm, Was

produced hy water baths; qne of eniists. temp. ‘at-10° and.the
other with temp. varying s!o'wl7y: 10-45%: A-giaphxagm with 2

holes (1 mim cross section) aL: m4 passing;the
glass through tie zones with’ diffcrent temp.; was ised. By an
optical system it was possibile to folloiv the ¢hange ‘of the optical
path AP = AN = LWAT, where AN of interference -
fringes shifted alter the temp. £ adies in the glass,
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.. L'was the lenzth of the rod, M wavelength of the light used, and
. ﬁl‘ the tcmpf difiergnce - The values f.V nnd,ﬂr.x:w;x'e eval-

. ‘uated for a-no. nf lascy glasses.  Fiaslly,: the “values pf?ﬂ;.;
2 “and I were evaluated, at which the diptortion of the wave frint
- of the Wave passing the gladi unider the temp. gradieat does dgo_t

-take place or is minimal, = For 1. this was ju the region (~t tt;
+19) X 10-1/degres. - The best glasies studied were thqseio

the types KGSSJ and LGS41 no ] Havel s
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- with different compns:of wat
-from 780 ta. 1230 and 1420
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- with 49, 52,'and 70 g. NaOH/g. cquiv.;
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of weakly h;sic éﬁion ex-:
cof

; .{‘;Irokho- :

LT

_ cityigrows | -
for thd regenération -
when- the resin i

hausted with 3.5 nieq, /1. HCl at 10; mi/hr.  In the plan

- B060-1360 g. equiv./m.? fora regeneratia
g- equiv. and at the filtration rate of 1
decreased to 300-400. g, equiv./mJ3

cycles and passage of 30,000

.the adsorption of org, matte

particles below 0.42 mm. _to 4057

 plants after (.
,000 m.%/m.2 of resin, ov

icrease of brokei) resin. ;
ich is dile to. tlie pH

changes during the regeneration. - Thi Iass requires the réplace- -
ment of 350 tons of AN-31 aunually. 'An improved granulated -

resin AN-31G has only 2%, of broken

particles after 150 cycles. .

The GOST 13501-68 standard for testing of meck. propertics. -
which requires 2 hrs. of shaking of resin sample with condensed -
water should also include thc;ltematfng,gction of NaOH aund

 HCL -
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Be:ults of investigation of a- ruby traxe hng-\sd\e ring Iakwx: are. preseuted. It is

" shown’ that such laser opérates under regular oscillation 'conditions. The width of the

' z:mdiauﬁn spectrum. is meosured. Jtis demons’crated that durmg ﬂ\e gene:utmn time Lha
L t,empemture dnft of the radmtmn in.q;uem} is mall (<: Mc) o
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“o0o 0 Analysis of  the self-focusing
a quadratic Keri: effect; assuminit that -the . ||ght beams obtain a ‘
ont: after The passage through a condensmg

spherical: mmal phasa g
lens.. Numerical’ so!unons “to this problem are; dweioped for sevnra!

" 1/R values othér: lhan 2¢r0, The practical advantages af! nhtaming a
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: lNVESTIGATtON OF BREAKDOWN IN Nz UNDER THE lNFLU- f
E OF A PICOSECOND. BUBYLLASER PULSE : :

) l_g KKy PP Pash|nin, and___mmmkademua Nauk :
SSSR Flzn:hesku lostitut, Moscow, USSR} Ty - :
tZHErFPumavnndaw, Vo ‘9: ) 1959 p. 581 584;’

1 Ma 20, 1969, p 354-355 9 refs. Tranglation,
; breakdown thréstiold in' +
Wessure;: at pressures anging from 2:10 10,000
mm Hg The results show zhat lhe experfmeqw depcndence pfthe : -

. Vltv>valtu¢s Evldqncn is offererf that :
“the. transution ta picosecond Tlilse duwtlobs Mll maké it pomJIe to .
~observe directly. the photoaomzatran‘th leads '
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laser pulses was examinzd im studying the Dreskeonn in &
of uitrashort laser pulses, usiag nigh-speed p.-OuO"T&pf.:f of the pl“.,...om., an
wne r:»’i:’.z.ti yul es scatiered b t‘mr‘.. Py .e ‘distencs belwien the points of
carmine bhe averaie velocrc.y of the propogreica of the

'sp‘m':ncal stock wave in the plasi; anaiysis of who photegrephy wad glso usceh
aimus velocity nay e ca.u-dc'"* 1y diT rerent from the &ver-
"‘ﬂc. I’noto"mpn., gre 5aown

%o 8hoV +hat the s
. Bge v‘.locuj. Protogrepns wers taken evary 30-15
cver &n insezval of 160 noee. The ves Loeity of
ng l,-'lo’?

of the ‘development of & spark.
consurcd from the P hotogra apns hes .,..:*.:": sAXITUMm Yeaciiin
avovnoe velocldy of the p*a.a::n

the plasma, 86 T

cn/s w¢ ovor o Ulme. interval of 2 msee, vhile tm:

was ecual to 107k o8 emfsec. Since the bime of flishb of une
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-May 1968).

" Abstract. only give Q, 4
: witching mifror. I “was. pu Lble to obtam

 plm, Yulsc Thé repetition rate was 50
] ms It was fwmd that there is
‘narge sancd
es after .the harge. was
time was 1-2 ms and its lifétime
die to plisma heating diiring

“'the current phlse Increasing the helium p ¢ in the dischatge proloaged
: Lhe lmemon hfcu e becausé of hxg thermal ¢ duv.um:, of helivm gas :
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APoo0as19”

USSR

BONKIN, F. V., KONOV, V. I., PFOKHDRDV, ‘A. M., and FEODOROV, V. B. (Physics
,Instltute imeni P. N. Lebedev cademy of Science USSR) e
. N w |

',Abstract*' Quring ﬂl‘llsec01d -pulse eaper1nunts w’th a: neody“ium 01355 luser
the-laser. spark:din-the discharge space was notied to burn at h.thrabhcl4 below
that of light brea&down. The progess starts with an elcctrlral breakdown in
the discharge gap, where the ionized' gas absorbs the laser radiation. This is
' Folxoqeq,by the burn, then the laser-pulse.  The sxisymmetric spark along the
beam axis -is' much longer than the ‘fnitial region of ionizatipn and burned
smany - tizes longer than rhe duraticn of the electrical dlschcrge, being
'goverﬁea by the duratzon of the generated pulse‘ Thu rad1a b lntpn>Lty

:“th'eshold o~ the éffect is ~ 10 wattlbmz; that of tne lighL oreanOJﬁ at

SUaTE

S 9 2.
u;.o nhrr c nrcssura is 10 watt,rm .

SEJOJQ
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" The threshold of the pff‘ecc is 730 joules, Tiw snark burnmg protess i?s
_statioqary and ‘its average speed of devalupment is 40 to 50 m/sec. ' The pro=

> ig.-likened to slow burning of gas. and differs from ffELtS producnad by "
iant' aser pulses. S - : .
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ABRAHOV ‘AL A., UGOVOY V. N. M, » Phy rsics TnstlLute 1ﬁeni
P Lebednv Acadeu f Sc;ences USSR L -y 5;?

bltrashort Laser Pulses Aﬁ‘, ;;:. tﬁ':' f' "3 ]
lalkl,.VOI 9 iaf}

and

PIS ma v*Zhurnal Eksperimental‘noy i Téoretiches?ov b

20 Jun ‘69,. 9P 675-679 T % P
" Light pulses in a: ﬁonl*noar *edlum,
uch; less than. (or of the order of)
n which the. self-focusing occurs, s discussed. This
onsidered nases when the: Length of the

the length of the 11ght train is consider-
linear medxum throwugh which
his rase shows

fﬁﬁéttact. _The- uropagatlon of ulurashorc
£ the pulse rraing can.be m

qthe.aidth of the layer i
case 1s vowt*asted with previously.c
‘1laser pulse is falrlv great: i.e.,
‘ably - greatcr than the width of the ]°ynr of thie non
_ the laser beam passei. Analysts of the field equarlons for:t
. that salz—~ocus11g of the light beam (with a maxinum pover g mvnate" than the

ordinary’ crltlcaL power) ©OCCUTsS ‘aven. in the case ‘when the ,mn"th uf the cor~

respond1ng 1ight trein is much less than the charactcrlst1L iself-focuning
- ¢Png:h. Tt 4s noted that a basie fnaturc here 15 the rx1¢t0ﬂce or a mumber.
N o 19530943_ L I 21
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e i1 n 9 Do Y g f entra~
of focal points, regions of very small dimensions and higuvgpfrgqlco:;tg
tion ‘on the axis of the beam. For ultrashort laser pg15cs,t1e:u pqere;miang
v : X mi - 2 " N mini
aris.: at specific.tines and can split after fgr;nmg. A.mhf:{)d :}as fer
" the coordinates of all such focal points is %Liv_e;:. I;fu;o.,‘;nz:ggfv.ve;ry short
' longi i fmensions ' ‘tocal points in the self-focus ‘ :
itudinal dimensions of the focal po: | the self sin :
. ;zg%es ‘are much less than these dimensions fot;s‘ta:mnary,s:eilt focusing. .
. L33 .7 el e f . ; ; 7 o ,
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[ 26674  Optical homogeneity of ruby crystals‘and its canneétion with Iaser ¥
emission characteristics. . yo.K Dentleiko, V.Ya.Khaimov-Mathov, = - B s
S A AManenkov, A.M.Pr (AN "’ 0 11580 :

.. —=TFEE. J. Quaritum Electronics {USA), voLQEA, 105, 5391 (May 1968). | ) .
N 8‘968 ;’é‘éi“‘ﬁ"“"' quantum electronics: conference, | mi, Fl; USA;;14-17 =
‘May 1 L TR
_Abstract only given. The optical hom: geneity of the crystals was stfudicd by . Ll 9\
ohserving the interference and birefringence patterns and the far-field injensity . : S
- distribution using, as 2 robie Iighzv‘sdux‘tcg,ztcN:_-Hcflascr with the upiform .

oad correlation wis

- “plane wavefront beam. orrelation was fol
ies of the'investigat

. " teristicy and the optical pro ‘
- ent ‘sources. of the optical inhomogexeity: of ‘the.

_ " "Vetnevil method and their influenge ot the 1a:
" -is shown, in- particular, that, the:b

- distribution tane

R for the lasers with pla
. nected to th
* - form chromium concentraticn and

Toun

1 the laser chaca
m divergenics
araliel mirro

d beiween the laser charuc-
d ruby samples. The:differ-- o -
-crystals grown by the =
eristics ‘are anpljized. It
the fgr-field: imensity . ¢
§'a resonator] e con- |-
alnty to fonuni-. |

vestigated Tulu

B
fuby.

15 3

¢ index of refraction _tpjhﬁcmrb_gcnpzyn_vmch)s‘duc mw
i the internal streins in the i

i

APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86-00513R002202530003-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86 00513R002202530003 4

SCI. ABST. SER. A

HT9052400_

i l 25335 On the pmb!em ofse!f i'oaxsmg ofmt:use Eghz bc:ms, v \.‘L( L

b argv, PN Lehedey {Physical Inst. Moscow, USSR : . :
1EEE. aros Electronics (U:SE; "Vl QESD H‘S_ S g ‘SFU’ (ﬁz;\’ !")gﬂ{)_, : » ":";}"Q
-{1968 mlcn-uon:ﬁ qunnu_m cb:tmntc 'conf**rcnc#‘l\ lemn. FlL. | |

May 1968), : . m
t only given, subuamanv is foﬂum A dmm :
ﬁfmstcls‘crogxgng% of axially: a)m*ﬁcmc b'ams m ur mcdmm of nor ﬁe zt

o *ansad by thc kerr cﬂ'cn is ccmu:m.

1949 _0906

_,féi(,,:-.l Hf"l

mmlmmmmm :

jENEMH I TE uu‘"nthxl"i} it
LS AE

FNPTIESTI
RO R

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R002202530003-4"



"APPROVED FOR RELEASE: 08/09/2001

CIA-RDP86 00513R002202530003 4

i by the

the vaculm

i xt. oE ‘N and CO4 was
the slit dimensions Q15 X

100 mm.; ‘the distance bctwee th
“where_the laser bedm: the flow, and the
cm. “The. r&ults of measu
in the mixt. are given. :Theg  fAow is v;b:at,
'»‘balanced and. the degree of the unbalance:ine
-ing N content in the mixt,

~in the flow is ~1/10 the gas refaxation -henind
A grcat part ‘of N,
increases owing, to

“front. - -For the mixts, contg. &
- COy mols. in-the upper faser level (005

fsciecuvc trangfer of vxbmttonal excxtatmn Hfrom

. 'the N mols. remain longer in di excited state

' _premises conce.rmng the effect of a gas-dynamtc laser on' thé N
" ‘and CO; mixts. are conﬂrmed by thesc ewt.s. S

~The relaxation time of the CO,

hé coordinate of the observatmn ,
sht plane wag : 1.6
ents it 4-different

conens. of CO:
:;a.llysttonglg un-
eases with increas-
mols.
the: shoc:kwase i
the concn, of : -
the .| -
Nt CO mo]s., :

P hys Jlé/‘/

inthe flow;

Moravec
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i single-mode generation... Dzhibladze,
"Prokharov AL M. {USSR) -

R).. ypealio:
Russ). . rne btie time characte 16tics wwerd
and"a"éelectian:of oscillation: modes was car

cration threshold was studicd.as a finctio

for .ceveral valucs of th
consists of. regulariy gencratcd_pagiggt,s;:-« ;
regutlar generation ‘spikes:  Each 'spike

of the reflection’ coeff, - ¥he emi
] Each packet comprists’

aFy-Dy** pulseini;éjr :

)
nvestigated expth..
ed: ot Fhe et
of diaphiragm danl.

“he’ laser emission

ccpmpanied by trai-

- Sents. The regulaf spikes in the packs +, However, ar¢ not due

4o fransient generatiof PrOCesses., . "The mechanism of the condts’

generation “cut-off which ;1ez".:_ds}io"_ﬂ1v_cfapp{'ﬁrargcc

 was discussed..
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[~ 7829x Self-synchronization ‘of t:amvem modelofacirio

- B /)
' dioxide laser. Arakelyan. V. S.; Karlov, N. V. P T
A M. (Fiz. Inst, m. Lchedova, Moscow, USSR). @ 28 ™ma N ‘,25 .
L2Rsp. Teor. Fiz. 1969, I0(G), 279-B2 (Rass). - he: synchironizs
tidn of - transverse modes- of “a:CCh Jaser;: with' ronlinear ' BCL

absorber was studied. . The synchionization jof the modes. was -
-accompanicd by spatial pumpiug: of ‘the ?&#Q"{ﬂdlﬁﬁbqi\ﬁﬂl am
intmnode i beat ffcqucncy,  The- ~fx'cq‘!cncy 1 ,ntmal b‘BtWeeu :

. the transverse and longitudinal ‘inodes were, resp.; 4.25:and 85
- MHz.  Stroug signals were:observed at diffékential frequencies .

:accompanying the synchronization.; Fast scanning of the CQy. 7
laser beam and a sequence of short pulses of ithie COy laser redis:
- tion during diaphragm pumping-of the beam can be dbtalmed -

-by-the synchronization of o small:

1o erse modds of the ;. 4
laser with thc,:hs]n'nf a-BCh absorber ; -Sii ;

T R T T
¥R T SR BT 13
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- ACC NR: ap9009821 . "Q10181/69/011/067/O33b/0438 ’

' -"‘AUTHOR: Vinogradov, Y. &.; Zv..evéjJG. A3 Ir*sova, N. A.; '
- :!"..::uic].'f;l-t:a:n= . Se3 ‘;ra\“c*ov,- ;4., ..hmfmo Ty 1. . i ‘%g\,)
S AOnG. FlaLcneskly instztut im. P. . uebedc»a AN SSS (Ph"sico

Inst‘tute) , L : : 5%5//

Dy2+ at 1 = 4.2°K and ‘in the :1,2—2,35 L

TITLE' Study of EPR of Cz
ranbe '

R o T P

e, ar

SOURCE' Fizika tver dogo "eL., V. 11 no. 2, 1‘969 333 3338

IO?IC TAGS. laser optic ma;e*ial, xaeer SFGCLrObﬁOpy, parangneci:

"laser, dvssrosium lascr v

ki e

2BSTRACT: EZPR of Ca:z D,‘* was *nvestiyated experinentally ac

T= 4,2 and in the A = 1,7~~2,35 ma vange (vhich could easily be
xccﬂdcé lowez) for transitions betwees the E2) and I, ) levels
of the JI 8 term. The evperinental CaFy evystal was ]5 mn in diamete
and 20 mm long and ita ends ware plano~parullel. The papex alco

~ defines the magnitude of the dnitial splitting betwern the E(2) and

71{1} levels and the position of thesg and the wave functions with

3
teapect to the magnitude and di:ﬂction of a constant mgnei:ic field

r

] 1/°

sy
dﬂdx'ﬂh’mll"hﬂ Hl?!ll!ﬂi
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‘within the 0—5-koe rawhc. The ﬂegcnuerce of the n(~) and’ ;1(1
-level energy on the ma2gnetic fleld Eo- Hi LC“ l%jcm - and Il G, ’ i
- are given, as are the experimental and .eo:eciual curves for tcle
'depeqdunce of -transition w~velength on the magnitude of the maguetic
£ield (Thp 1 Hg).  The value of the initial splicting vas 4.567 col,
'The experizent Aade use ¢f a- flow—fh*ounh resonaterleys spectroscope
with a backward-vave TWT as che. nlerowave cscillator.; The :authors
thank V. V. Osiko for preparing the crystals, X, V, ‘Kisaleva for
“help in the x-ray analysis, and B. A, Yershov for: cooperaticn in
-the comnutatione. Orig. ar. has' 3‘£1gur°s. j: ".;; [WA—-L‘%] [YK]
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: k»38537e x-r‘“:sy h:unmv escen’ko o of th
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Lebcde FS5800[P ys| zRuss) Exptl:data!are rcported uxfx ttllzle:

. 4 exmauon {at. 300"1{) of :x-ry. uminescerice 0 S

3?12:33 r?re earth-jons {TR¥) in YiAlLOu cryst‘als. contgi up to: -

“0.59% TRI* (Nd, Sm, Eu, Gd, Dy, :Tm, and: Ybj. An mteuswe.f‘

x-ray luminescence was obsened almqst in: all cases. 'I:hel in-"

tensity of the x- -ray Juminescence i3’ ‘directly” propomona to{

TR3* concn. in the crystal, therzfo:e it can be used for qua;:{t. -

 detn. of small amts. (0:05-0. 5%) of rare, earth elements) L:l m;-,‘ ‘

.. AL;Oys crystals.: “The sensitivity of_ the; ‘x—ra&y lummescenlc:: €

. ‘of rare earths depends on tlie natu £
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| BUZHINSKIY, I. M., DIANOY, YE. M., MAMONOV, S, K., HIKHAYLOVA, L. M., and
. RBOKHOROV_ A_M., Académician, Physics Institute imenl P. N, Lebedey cf the Aca-
'Jljaéyy’of Sciences USSR, Moscow - - .- SR ;i:.',:‘ w o
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*"Thermooptical Characteristic of Glasses Activated by:Neodymium"
 Moscow, Doklady Akademii Nauk SSSR, Vol. 190, No. 3, 21 Jan 70, pp 558-561

'>Abstract:
with the development of glass lasers with a high energy density is discussed. It

is noted that the active elements of neodymium-activated Elass lasers have a high
optical” homogeneity; the change in the refraactive index in a lransverse cross
section of the rod does not exceed 1107 fop a 2,5~-cm rod. However, this high
“homopgeneity in the glass does not occur during laser operation, due to @ tempera-
ture gradient developed by nonuniform pumping; this gradient. in turn., leads to a
- gradfont in the index of refraction, - A new method is presented fop mespuring
- directly the thermooptical constant ¥ of ‘glassas, and values of W re glven for
- the following neodymium-activated glasses:  KB8SS-3; KG8S-7, LGS-24-5, 1:3§-28-2,
- ¥GS5-46, LG5-36, and LGS-41, The LG-126 neon-helium laser was used as a source to
-measure the thermooptical congtants in -the: temperature: interval 10-45°C at' wave-

SV
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- BL‘l-Z.HINSKIY,‘ I. M., et al, Doklady Akedemil Nauk SSSR, Vol. 190, No. 3, 21 Jan 70,
pp.558-561 = o .

lengths 0.63 and 1.15 p. The minimum thermal distertion at this temperature wa§7

exhibited by glasses with a thermooptical comstant in the lixpi‘cs (<10 ~ +10):20 7/

i /oC. ' Heasurements showed that glasses KGSS5-3 and LGS-U4L sat}sfy conditions for

minimumthemal distghtio'n., B R LIRS S E.
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G‘ORH"P:O Ba Z-, m , !u. A.’ KAWV s- D', HED"TEDDI A Ao ,
_PROKHORQY, A, M., Acadnnicinn, and TOLMACHOV, ‘A. M. ’ Physic nstitute imeni
BB i]e ,gig\_r,__&g_adnw o“ Sciencﬂs USSR b@o:x;,goy. SR o .

1

f "Inveatigation ot’ Optical Breakdom 1n Air Cs xsed by Ultrasaxort P.xlse Using_
High-»Sp» ed ?!muogregxy hith an. Image Converter ; ; o

]
+

Moacow, Douady Akademii Nauk sssa Vol 187, No. b, 1 Aug u9, PP 772 77'*

Ahstract'  The dynamics of spark df-velopment or th@ entire {nterval be twean
. 1saar pulses was examined in otudying the breakdown in atr gnused by e serir'n ,
© of ultrasaort laser pulses; usiog nigh—npc.ed photography of i the plasn¢ ms and -
the ‘radiation pulscs scoattered by them. . The! distence betueen the: poir ts‘or
“breakdown wns used to determine the average velocity. of the - propaj pabion the
“spherical phock wave in the placma; -analysis of the photography wis alno ‘used
_.to 'show that the maximim velocity may be considerably differcnt fom the aver-

/4
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' SR ‘usec, 1 ; are shown
" age velocity. FPhotographs were taken every 10-15 ‘{gg‘:;m?‘:"_tgh@:sﬁo: Lty of
o te develcpment of a spark over an interval of 208 BESRS, R L e beao]
:he /plésmé ac. measured from the'phqtqgm?t;;:ig:a:zi:ze—9élm1 ty of the plasma’
U en e % nterval of 2 nseg, while LS Ve R&= o : s with 8 |
. ;mﬁs:cuzge:é&lsf:;résicm/ sec. Since the time; of £1ight of the hot. plaesh vt ;
> ';A%vzzlocity‘.'h-.lﬁfz cmfsec occurred ‘after cessation of the 15{“?'?,‘11‘5?,' t§'9 terpera- ‘
. “‘ture ves evaiuated from the formule . LRI e
3 giving aﬁ inn terperature T =6-1060Y It is ndi‘éd that the fc-;rmul:;. of a spark
- by ultra-high light pulsee 1t a c_:omplex‘ph:yai‘g:al process yhich ;uill be dis-
© - cussed ‘in further detnil {n & subsequent article. . j . :

la

| 43611403
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BATANOV, V. A., BUNKIN, F. V., PROKHOROY
',vPhySic_;s,_.Institute imeni P. N. Lebedev

o Academician, and FELOROV, V. B.,
1e:Academy of Sclences USSR, Moscow

¢

"Gas Dynamlc Molecular Laser Shth Optical Pumpi gt

' Moscow, Doklady Akademii Nauk SSSR, Vol. 191, HNo.

optichlpUmpingd @ é’Laimed fo

- Abstract:: Molecular gas lasers with incoherent
-have'a relatively broad spectral band for the zbagwption o pumsing Light ia a
relatively narrow width of the working transition ‘line. An infrared :solecular

~laser is proposed with optical pumping to the molecules' rotation-vibration

- band in the électron ground,state by incoherent radiation from a "fixed" shock-

- wave which arises during the stationary flow of the working ‘gas mixture from a

~ nozzle in an underexpanded state into a gas atmosphere.. The compisition of this

8as: may either coincide or not coincide with the ‘composition of the working mix-

ture. The working mixture in this discussion is assumed +o. be COn + Iy + He, 4n

. vhich the helium plays the same role ag in COs.lasers with an elettric discharge,
X% ie noted that the nitrogen is not necessary to- obtain inversion but it is

. desirable since it increases the effective lifetime of 'the upper:laser level 00°1

'_.;‘(7ic).”a.nd broadens the effective rotation-vibration band of the pumpirg ebsorption.

PRl
Lty ]

-mcw:x|nm:;;r.;".ns;u'-nml;ﬁr:n:fu|ﬁi:m:(mw:| nir,nrx:mn vmms: I b o
R S O T S | BT B I | RO R S
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Vol 191 ho 6 1973

BATANOV, V. A., et a.l., Doklady Akademii zxauk’sssa |
B 1267-1269 SERER

This version of the laser is inteaded tn overcome technical (‘Li“ficultiws encountered
- in IR molecular lasers with optical pumping in ‘the tradit iona.l tulie version, which
ere: the. restricted choice of optica.l materials in the IR: ra.nge for laser tube with
- gas and for pumping tubes, and:also eliminate’ the: req_uimment :of maintaining
Pairly high temperature of the working. mixture (fv 2009K).| Specific parameters
are. proposed for tb.:r.s -laser to produc N “pow ] of approxin:atuly 500 w u.t one mt.r.

R G|
AF L -HII‘HII

T A4 T BT
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Filame sﬂWﬁich'érq Sélf—?'§u5

W, Pis'ma v \Z’hur'narl Eksper
§Feb 70, pp 153-157 |

“Abstract: The question of whether filamenflsélféfocusing is the result of zmove-

'n:mentrcf individual foeal points op whether it exists in 2 sieady staLs is sne

To. clarify the problem of which theory is valid, the suthors in-

",vestigatéd the kinetics of self—focuSing,in,liQuids,USing_anvelectronmoptical

-f_image;gonvertep.
- axial mode) was passed through a
“.or carbon bisulfide,

ly normal transverse distribution,

The radiation of a single-mode laser. (one'-vangulé;r ard one:
gth 10 cm containing nitrcbenzene
nput to the cell had & plane phase

The ‘diameter of the

0.25 mm and the power was up. to 1.5 Mw for a pulse:leng;th of

placed in front ‘of
A typical photogr

he imsge cpnverter which trans-
shows thal.at the output of

selféfacusing;596t'is'approximatel?’s U, corre-

:;San&ing;tofthe resolution of the recdbding—sY$tem;
then a subsequent 8pot appeans after

~exists <0.5 nsec and then disappears;
Card 1/2 ‘

The sel#-focusing Spot
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- KOROBKIN, V. v., of al, Pis'ma v Z'huz\ﬁal:éps:;'zéi}‘imenjt'al'hé}r i teoreticheskoy
-»if_i_zika'-,tVol."vl_l, No. 3, 5 Feb 70, pp 153-157. o ST,

3

-;-g'nSEc at the Same place, Sdmetimes' andthen}self#fodu%ing qpot-appears at a
:dl§t§nge-9f S0 u,but this is‘qbsebvedgveryitarély.T;Undgﬁjtheﬁconditionsfof v

this expe Hment the maximum value ‘of N = g/p ‘Where B is the ‘nput fielg

g d F ; umber, a‘isf‘ the radius of the

icn), The steady-state theory
=, which is-fairly

8 'Thé:velbcity of the

theor The &tthors: feel that the

-,githé“steidY“Sfate theory, of se1f-

- . i :
G SOEN I T W NP
‘
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M 'and,S?RBLfTéOV;?V.?N.,lPhysiés Institute imeni
ciences USSR ;f~ S N A .

A The phenomenon of forced cOmbination»radiationvin:a_gas £illing an op-

,ticalxresonator:formed.by slightly transparent mirrors iS“discussed{ It is as~-
sumed that the resonator is excited by an:external longitudinal monochronatic besm
‘of a given intensity. It is further assuried that.the resonatoi mirror has good
“reflection not onlyiat.theffrequency‘bflthé‘incident'beamibut:ét the first, secend,
“ete, Stokes frequencies. The statioﬁany~gwdé8~§of.lightLosciLlationsrin a similar

escnator filled with a liquid op solid active 'in a combination spectrum were dis-
‘cussed in two earlier papers by the authors. - A faature of these mades is that

e different Stokes components of the forced combination radiation  interact only
through two-photon transitions. Parametric interaction of thesk components is ab-
Sent due:to the fairly large dispersion.in, the refractive index for liguids and

i TR A1 ER T EiHH S TP TSR et ot oo
N R et e e GBS H = B bl P B e s b
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LUGGVOY, V. N., et al, Pis'ma v Zhurnal ,ﬁkspériméntal’néﬁ i
1,10, _jHD‘.A 2,5 Deec 69, pp 554—'557;‘ : T ‘

“Light ‘oseillations at: diffevent. Stokes
in certain way, $6 that the total, output
of ultrashort pulses with a time
w/wg, where wy is’the frequency difference
: o : The length of a single pulse ‘1 will be of t
T/, where ¥ is the total ‘number of Stokes e yponent. y

values for wy are 100-1000 em 1, pulse lengths r
chievable for-# > 10, - ... o

between
he order
nents generated, Since typica
'5;3§105£“—3sloflsvsec are. .

cie

—

AT B
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Acc. Nr ,;ﬂ;oqsggq _,,f‘ Ref Code. UR 0056

PRIMARY SOURCE. Zhurnal Eksperlmencal noy i Teoretlchenkoy
- Fiziki, 1970, Vol 58, Nr 1, pp 31- 3@ '

SUBFACE DESTRUCTION OF RUBY CRYSTALS
BY: LASER ‘RADIATION ..

Zu, X Qam’lm}; ‘A A Mar e! kovii’
: V. Ya Khazmau»Mal kop - mm
] Pmcesse< of surface destruction of ruby erystals under the a--txon of radiation from
- a - ruby ‘laser  are investigated . etperunentally The dependence of the threshold
“destruction power on-duration of Jaser-pulses tanging from 3-0~7 to 4-10-% sec and
_lhe effect of structure—optxcal propemes of the. ‘surfaces ‘on -destruction : threshold are
g udzed. ‘A theory-of thermal destruction on absorbing: surface défects Is developed. An
" - :'oxpression’is. nbtalned for -the depandence of ;the: destruc.hnn pmrer on:duration of the -
-7 light pulses: Good ‘agreement is’ found bet:ween t.he expemmental data and the theory
T ;,:1..0f t.hermel destmctmn propoced S . T :

REI:.L FRAME

1973 065

Y TR R T BT R W1 M AP 1 LT B B T SR Y T el W (R TR A P EL R
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- ::AUTHOR: uoletO"’ Xt- ?’A., ?l.

i SOUR..E:.

_-""opzc TACS:
~. "Yaser R -znd D,
',u*ealc1Um~£iunxaza~lvmi1nv

'15}UG”TBE'11°ht em.J51on

lu*ipesceu* crysLa1

The role of th\. 5/6 term 1';

vu,ABSTRACT'
geperatlon ef *he,CﬂFo.Dy
conclusions: ‘arrived -at by* R;s*?
Sond- Dress?a" and Witeko- {IBLE. 3.7

L The ‘authors investigated the ‘sane rcg on: (4500—-—110

!'!E'u (D)

‘~-°puutrum o -a ¢ylindrical’ spadi
&

10 em loag excited by 2 ruby ldsv
. with LG’QSCC in;pr"~1s wag- ‘ed inro
“the end’ or the ruby emis airn rvclo.

e

7hw*nal wrlkladnov sp ktrcskopil,
laser optlc ; crystal iaser; laser spéetra
, taleium flu or;dn,cwmoﬁnu”
tcﬁccgﬂcrystgl_lumi-eDCane,-shﬂ*a»n'

crystal as 4
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Nomsbens

v. 2, 1969, 233-235

seopv

Lhe nnchen4s of ouchal
ﬁveotipa*eﬁ to . verify -
eviy . Vi 117,‘196.), ALi4D)
"‘lﬂ'ct;. Qv..'-z 10(»7 -118),

90 cm *) of the
cJuurTLL“L’ou nJ.2 Ky

300~pzec prcbv pque tirain

et

the specipen 1mr3dlately after
Anp*oﬁzfatn sne.tra of the
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train were sena*ated by

amplitudes tc the spectrun-af a similar.
The absorptiag co"fflrient of tha: P\cibﬂd specinen was

- specimen,

a morocnromaf‘or &nn COID’)&]'
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in terms of

Erain fed iinto un utexcited

- determived from the compariscn de*a, and the speet tm was plotted

‘point by point at 100-—150-cn~1 intervals. The
5050 a2 regica waz Zound o amouit,'to 15—1C mnEL.
punping of the °nnc1men by uniecuse

Y ‘100* brzms w
nbcrptiau level at‘ 4000 em

experiments with
(by 2 system of CVI;ﬂdr1L1J len
identify the tarm to which the.
w-Some. tneo?eflcal considar

raora show! thag

if the absa“n‘.la

at 5000 .cm~Y periained ‘to. the 5/6° te¢m LbS“ﬂtlaL'y the same

=bscrp;ion level should: bc Oba&erd for both pimping
3~~5-Fold. Inwe;xng of the; 2@bsorption

'th abs erv,xtian lr‘s.f!s

< ithe etpzr1ments showed 2
in the case of uﬂfocnqed pumplug.

) ‘conclusiun that the specral cnaz.‘uaﬂ.stlc In the
the. 5/7{*e:m

,j:,iS -linked with absomt'ou Fron
does not play the role assgigned: to
aut . Ia ‘conclusion. s the:
ultlple spikes in C“.¢'“y~‘

emi=°1

;rearlier (aolo;ov et al,, Zh..cknﬁarim.?

netheds, However.
Tgnel

tn the

5000 g1 region

j*he 516 cerm
O

: vp;eﬂomu1¢n of
from Lhe 5/6 Levm Lepo*tad
i 4;. 1565,
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720) -z2rd indicate that sabsequent e}*oerlme_nts hava ‘shown’ that the
spikes stem from different wmodes wi L differing loss levils snd,
- consequently, different time umay*z. ; ‘Orw. ar._..‘z @s: 1 figure
’ 7and 4 formulas: - : : L { -Liij. {¥p]

. sus copE: 20/ sum pATE: :__Iov';su‘gﬁs/ i '__L-'a, : ooz/ OTH REE: 002

[
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' BATANOV, V. A., BUNKIN, F. V., :PROmogQV,-A. ., and FEDOROV,
‘V B . . S s . :

USSR

"nght Self—Focu51nb in a Plasmé and1ﬂhe Ultrésonié Ioﬁizaﬁion
j:wave 1n a Laser Beam“ R I P ~

j_n}’OSCOW Pln‘ma v ahurnal Lkspermental'nov i Teoretlchesaow, E‘iziléi,
-‘~'_"vol 16 No T, 1972, pp 378—382 s ‘ '

_ Abstract' This letter aescrlbes a nev tyve of behavxor of o vplasma
-flare -in whlch the flare 2lmost fully absorbs a laser beam passed
through it.  1In the experiment in which this phenomwenon ococurs, a
- ismuth target is vaporized by a laser beam into & helium &atwos-

" phere with a. oressure of 2.5.to 5 atm.  The lﬁser beam has a wave-
. ,length of 1,06 m and an intensity of 107 Y/eme, emitted in a ovulse
of 1 ms duration. : Thotograrphs of the :{’.Lare show the drift of the
~plasma cloud. from the target and along the 1ens caustic, and they demonstrate
~the breskaway and drift of the flare from r.he tar«et at theiteginning of the
'process. The authors assert that. they were the first, in 1Q69, to report this
breakavay and thus to indicete the possibility: of. obtalning a stronglv absorb-

' ‘»ex/lt pl&sma by vaporizing a sol:.d ta*get. Thevphotogra.pns also indicate the
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BATANOV, V. A., et al., Pis'ma Zhurpal Eks

perimehtal'noy i Teoreticheskoy
o Fi‘z’;l;_i,. vol 16, No 7, 1972, pp 378-382 7 :

development of the self-focusing effect, caused by the aforementioned lens,
and the plasma bunching produced by the focusing. The front of the ultrasonic
ionization wave is at the back of the plasma:cloud, with the length of the
- cloud increasing as a result of the ionization wave-front motion.in the direc-
tion of the laser beam. The authors are connected with the P. N. Lebedev
Institute of Physics.. . ST e S
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DAVYDOV, A. A., KULEVSKIY, L. A, PEQHHOROY smhenlly  SAVEL'YEV, A. D., and
SKIRNOV, V. V., Physics Institute imeni P. N.i I@bgdev,. Academy of Sciences
‘USSR B e RSN : 3
;'.'It’”éfar:n'e_trifq Oscillation of & CdSe. CryStal W_iﬁh‘ Pumping F‘rdng; a Caf, nyz"’
" ‘Moscow, Pls'ma v Zhurnal Eksperimental’noy i Teoreticheskoy Fiziki, Vol 15,
“No:12, 20 Jun.72, pp 725-727 - EURRE R PR T i :

Abstractt The authors report obtaining parametric oscillationfor thie first
. time of a CdSe semiconductor crystal. ~The parameiric radietion: wavelengths
were 3.37 and 7.86 microns. The pumping source used was @ Q-switched CaFyt
Dy?* crystal laser with a laser wavelength df 2.36 microns and a repetition
rate of 1 Hz. The resonator of the parametric oscillatorwas formed by two
plane-parallel dielectric mirrors applied to fluorite substrates.. The au-

thors thank YU. N. POLIVANOV for useful discusslons. I
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":'.iSQine ,‘Prdbléms of Calculating a Gé_zx‘lezfalizedfr"amily of 'Hypere:(ponc-ntial'

—’Hbﬁns"

Izv. Leningr. elektrotein. in-ta (News of ey

ingrad Electrical Engineer-

'f;.ing:Institute), 1972, vyp. 102, pp.1?%»150_(fromzRZhrRadiQtekhnika, No 12,

- Dec 72, abstract o 12855 [résunms]).-

”'_Tran$1ation:l>A,wave equation is dérived for ©
'hornswwhich‘accounts for the phase mismatch o
tionSrperpendicular to the auxig,

-;yperGchnential
ations in cross sec-

The solution of the equation is given

end the impedance in the throat or the horn ig determined for g exponentigi

. horn. - It ig show
~has no erre
) Tumily or horng,

nting Loy the pha
requency. - Formile
The computatiey

5e mismeich pf oseillations
S Aare presepted Tor the polpy
3 showed o )ower frequeney

“dependence of the directionn), chéructeristicgfcf’hypcrexpoﬁ&ntial horng ag
. -eompaved with Cxponential horns.;'a:formula is derived for the second hpr—

- monic which ariges ip hyperexponential;hornsgwhen'a vave of finite ampij..
w.-tudefdevelops‘in them, _Bibliography.ofVS,titi Beoo - 1
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