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AUTHOR) Gross, Y_['i.‘?.“' Zakharchenya, B.P., Pavinskiy, P.P.
TITLEs ' Diamsgnetic Exiton Levels and Cyclotron Resonance

(Dianmagnitnyye urovni eksitona i tsiklotronnyy rezonans)
SERIODICALs  Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 9, pp. 2177 - 2180 (USSR)

ABSTRACT3 New phenomena are described. Nearer towards the series border,
where diamagnetic displacement in the case of a laocking magnet-

ic field attains the anount of the distance between the neigh-
boring terms of the series, a spoctrum, consisting of nearly
equidistant lines, was observed at a diatgqco between the lines
of H « 29 coolersted of the order of 2 om This striped Bspec-
trum is continued also beyond the series boundary, where, with
a lacking magnetio field, (H«0) the through-going spectrum which
corresponds to exiton dissociation is located. The farther one
pene trates into the shortwave range, the less distinot does the
structure of the spectrum become, and the spotral lines ap-_,
proach more closely to one another over a distance of 1,6 om
Hereafter their distribution begomes irregular. These lines are
observed on the base of the through-going spectrum, where its
intensity does not take & monotonous course but shows abgsorptim
paxima. The distance between the maxima is reduced as the short-

Card 1/2 wave part of the spectrum is approached. Thus, the specirum
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here consists of absorption maxima upon which the aforementioned
striped spectrum is impressed in form of a thin structure. The
intenaity of the absorption maxima becomes weaker to the ex-
tent as they shift towards the violet part of the spactrum, and
coaleace with the limit of the continuous absorption. Investi-
gations showed that the through-going exiton gpectrum is a su-
perposition of the absorption spectra corresponding to the exi-
ton states at various 'ﬁ:—valuas.p - is the magnetic quantum
number of the exiton. ere is 1 figure and 2 Slavic references.

Physical-Technical Institute AN USSR, Leningrad
(Piziko-tekhnicheskiy fnstitut AN SSSR, Leningrad)

July 8, 1957
Library of Congress
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Gross  Je. F
AUTHUIL: Yoltkenshteyn, li. Y., bLoctor S TN T IVE SO Y} PR | 30—11-22/25
Sciences
TITLL: An International Symposium on the Hyurogen Bond in Ljubljana

azi v Lyubljune)

(Mezhdunarodnyy impoziua po vodoroaros sV,

PERIODICAL: Vestnik upssa, 1957, Vol. 27. lr 11, po- 157-139 {USSR)

ABSTRACT: Scientists from Yugoslavii, the vest- and rustedaropean countries,
Australia, the USA, Canada, the yssit, Scarndinavia and the atate
of Israel participnted in the symposnx;held frow July 29 to Au-
gust 3. More than 6o speakers got o hearing. The soviel delega-
ticn read 6 papersi Yo F.Gruss taliked on "The vibration sypectruu
of the hydrogenbond'. D.N.5higorin on "ine natare of the hy-
drogen bond anu 1t# intluence upon the vibration- and elec-
tron-spectra of the molecules", V.M.Chulanovssiy on "I'he specC-
troscepic investigation of the hydrogen ‘bond" , ¥.{.Vol'ken-
shteyn on "The pehavior of the hydroge: bonds i, vitrifica-
tion (nteklovanije)", N.D.Sokoluv "On the juantun theor;y of the
h.drozen bon 4"  A.N.Terenin and v.Filigonov "The hyGrogen
bond petauul edsorbed wolecules snd the structural OH-groups
on the surface of golid bodies". Wany papers were devotedto the
card 1/ 3 spectroscopy of the hyurogen bond. . Iuportant information was
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diven by Dzh.Pigentel (dSA) on the spectral propgerties of the
compounds ut low temperatures and G.iarrinan (Enélund) on the
inveatig tion-resalis of Lhe zsrystalline wedifications ot cel-
luluse by means of the sethod of polarized {urrared spectra. B.
Lippert (German Federal Repuablic) gave an extensive survey of the
influence egerted by the hydrogen bonds apon the electron-
spectru. The session in which the participants cspeciunlly dealt
with the problems of the crystullography of the compounds with
those of hyjdrogen, i3 opened by Dzh.Bernal, bngland, with an
extensive report on the part plaged By the hiydrozen bonds

in wolids and in 1iuids for which the participunts showed greut
interest. R.Pepinskiy (USA) talked on the investigation of the
hydrogen bond vy weans of the X-ray and ncutronographic me-
thod. U.Shneyder (Canada) anc others alsc dealt witn tnis methoc.
The following sessions aninly dealt with problems of the theory
of the hydrogen bond. Speaker wasi Ch.Koulson, England. His
etatement caused a livel, diacussicn in which above all the
Amurican scientiets purticipated. Although there exiets no strict
definition on the conception of the hydrogern bond , all pur-
ticipants in the discussion agreed that the eviuence of the
quantum—mechanical process of tue formation of 8 donor-acceptor
bond :donorno-aktaeptornu,u §vjaz') were necessdry for the

CIA-RDP86-00513R00051703(
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Ljubljana. 50-11-22/23

AnL International Symposium on the Hydrogen Bond
detcrminatj\on of the hydrogen bond.

AVAILABLE: Library of Congress
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The Spectrum of the Excitation of Bxitons in o Crystal Lattice
(ﬁpektr vozbuzhdeniya eksitonov v krigtallicheskoy reshetke)

Uanekhi Fin. Thauk 1957, Vol. 65, I'r 3, ppe 5795 - 511 (Ussr)

The pregent survey is arranged 13 followas: Introduction, investi-
pation of the g tructure of the long-wave edge of the principal
ahaorption of u arprous oxige erystal ut roon tcaperature and

#t the teaperature T = 77,7 K (liquid nitropcen). {he hydrogen-
1ive series of narrow abgorption lines. The uptical spectrun

of the excitation of exitons in cryatal lattice. The yellow
oxiton aaries in a Cu,O0-crystal. Comparison ¢f the exiton spec-
trum with that of the hydrogen atom. Free z=nd polarized exitons.
The gresn exiton series in a Cu,0 crystal et the tenperature

of liquid nitrogen (77,30K) andot the teuperature of liquid
helium (2 = 4,2 K). (Ihe wuve lensth of the newly found absorp-
tion lines of the yellow und jreen oxiton series in Cu,0 ure
~iven in table). The exiton spectrun in Cu,b .t T - %,ioﬁ
(1iquid helium). the Stark cffect at the linfs of the exiton
apectrum (in . honogermus and in wn inhomo-enecus electric field).
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Mhe Gpectrum of the bxeitation of Exiton in o Cryatnl Latiice
H

The Zeeman effect on the lineo of the yellow exiton serieo. The
investiration of the structure nf the principazl absorption in
other crystals. (Experimental datu ure aviilable only for some
cryst:ls). Thus, a conplicated astructure conaisting of a group
~f 11 narrow and 4 broasder bands was observed in the spectrum of
cadnium sulphide at 4,2°K at the nhaorption edge. Beasides, a
nonsiderable distortion of lines was nhoerved in the case of
some CdS crystals. iluo in HaJ =cryatals o structure of the ab-
gorption edge wng observed. In"PbJ, ~cryatnls a Jroup of 4 narrow
lines was observed on the abasorption edge of this crystal at

T = 4,20K. Mext, aome obgervations made in the case of other
crystuls are enunercted. ‘here are 21 figures, tables and 958
refervnces, 33 of which are Slavie.

AVAILABLE: Library of Congress
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AUTHORS : " Grosa, Ye. P. Corresponding Memoer AN USSd 20-h-15/60

DR

Shultin, AT A,
TITLE: The Interaction Between Intermolecular and Lattice Vibrations in

Crystals According to the Data of Infrared Spectra(Vzaiuodeyatviye
vinutrimolekulyarnykh i reshetochnykh kolebaniy kristallov po
dannym infruktasnykh spektrov).

-PERIODICAL: Doklady Akad.Nauk SSSR, 1957, Vol. 115, Nr 4, pp. 689-692 (USSR)

ABSTRACT: At first reference ismde to the present state of the problem
and to some earlier papers. The problem of the interaction of
phonons with the innermolecular vibrations is of great interest.
Therefore the author examines the intrared sbsorption spectra of
monocrystalline samples of Ba(NO3), and Pb(NO3)p. It was the pur-
pose of these investigations to Clear up the problem of the exi-
stence and the peculiarities of the "compound" transitions (who-
se intensities are markedly dependent on temperature). The prob-
ability of such transitions must aslso depend on the type of the
inner-ionic excitation and on the typs of lattice vibrations. In
the crystals selected here the composed NO3~ - ions play the part
of structural units which have internal degrees of freedom. The-
g2 ions are plane ejuilaterial triangles having the nitrogen atom
in the center. Such a system has 6 normal vibrations with frequ-
encies in the range 7oo- 1500 cm-1. The sanples of lead nitrate
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The Interaction Between Intermolecular and Lattice Vibrations 1iu 20-&—15/60
Crystals According to the Data of Infrared Spectra.

and barium nitrate consisted of plates 0,3oxloxZoam or 0,56x10x
x20 mm in dimension respectively. The spectra obtuined at -160°
and + 200 are illustrated by diagrams. The analysis of the select-
ion rule by t%e group theory leads in crystals belonging to the
space group Th to the following conclusions: All inner group
vibrations must be effective in the absorption and this is also
observed in reality. But in addition to tha},much weaker absorpt-
jon bands are also noticed in the spectra. The clearly expressed
absorption maxima that lie symmetrically to the absorption peak
might furnish a contribution toward their explunation. Thesae
concomitant bands might be caused by compound transtions in which
the quantum numbers of the inner-ionic and the lattice levels
simultaneously change. ihat means that, when s light guantum is
absorbed in these transitions, an exiton is produced and at the
game time s phonon is created or disappears. Most of these weak
bands can be explained by thescheme given here. There are 4 tables
and 19 referecnces, 3 of #nich are Slavie.
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Tha Interaction Hetween Intermolecular wnn Lattioe Pibrations io 20;h¢15/60
"Crystals According to the Data of Infrared Spectiya. .

ASSOCIATION: Leningrad State University imeni A.A.Zhdanov (Leningradskiy
gosudarstvennyy universitet inmeni A.A.Zhdanova)

. SUBMITTED: March 25, 1957

AVAILABLE: Library ot Congress.
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GROSS, E. F. N L
‘"’Péysiéb-Technological Institute, Acad., Sci., Leningrad, U. U, 5. E.

"Cptical Spectrum and Magneto-Optleal Properties of Zxeltons,”

paper submitted at Intl.' Conf. on Semiconductors, (I1UPAP) 1% - 22 Agg 59,
Rochester, New York.

Abstract avallable.
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S0V/30-18-10-2/53
Gross, Te. F., Corresponding Member, AL ifL5SH

tn Importani Problem of Modern Fhysics (Vaznnaya problema
sovremennoy fiziki' Exeltons in the Crystal Lattice (Eksitony
v kristallicheskoy reshetke)

Vestnik Akndemii nauk »s%H, 1958, Nr 10, pp 11-19 (USSR)

The concept o excitons was introduced into physica in 1931 by
the Soviet scientist va. I. Frenkei'. Exitons are supposed to
be canable of migrating on a crystal. In theory the idea of
Frenke!' was developed turther by the toreign scientints -
Vamier (1957) and N, F. Mott (1938) among others. .ccording to
I+, eoxitona are hydrogen-like quasi-atoms which move on
crystals, as well ag neutral forms. In the opticheskaya
laboratoriys Fiziko-tekhnicheskogo instituta Akademii nauk 5
(Uptical Laboratory of the Physico-Technical Institate. a8 iISSH)
some phenomena were recently discovered which prove the exist-
ence ot excitons in the crystal lattice (N. A. Karryyev, B. F.
Zakharchen', A. h. Kaplyanskiv, B, 5. Hazbirin, M. A. Yakobson,
V. V. Sobolev, and otnera). The pattern o! @&citon movement

the crystal lattice is represented in figure 1. Figure 2 srows

......

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

50V/30-58-10-2/53
An Important Problem of Modern hyaic:. Excitons in the Crystal lLattice

the spectrogram of a hyarngen-like sxe!‘iesoin the cryatal of
cuproua oxide at a temporacure of T - 1,4 K. is the effectn ol
Shtark and Zeemnn observed in tne exiton spectrum prove, exclitons
are huge forms in tne crystai. Mention was maae of the studies
by A. G. Samoylovich and L. 1. Korenblit (19%35), Tw- excitons or
small and large radius can exist in one crystal. In figure 3}
patterns of para- and ortho excltons are chown. Recently 1.
Teimti (et 2) revorted on the excdton level in his theoretical
seudy. 1. M. Dykman, S. T. Pekar, . {. Ansel'm, L. T. Korovain.
and 1. P. Ipntova also work on this problem., Figare 4 gives n
diagram ot the origin of resonance luminescence apd figure -~

of induecing luminescence of excitons Apart from electronsy
holes nand phonons, excitons play an important role in many
physical phenomena in the crystal lattice. 78 the glucies of
A. V. and A. F. Inffe (1956) show, excitams vlay an important
part in the thermal ccnductivity o crystais. Researcon of
excitons and their roie in the crystal lattice is still in its
oeginning stagee. There are > tigures,
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Gross, fv, t., “akharchenya, e Po §7-2-2/32

Ionization of wxcitons in a CHQC ¢rvstal by an khlectric rield (Ionizat=

slya eksitonov v kristalle Cu0 ¢lertricheskim polem).

shurral Tekhnicheskay Fiziki, 1956, vol. 28, Mr 2, pp. 231-232 (US3K).

reterernce is made to the yreat difference between experiment and theory,
tLe latter proceeding from the correct assumption that the exciton in
cuprond oxide is a Motta exciton., As this difference wa3d still updeter=
mincd, the Stark effect was again investigated in a Cu,C crystal, where
first of all the teet caorditions were perfected. The résults cbtained
showed a good agreement with theory. rirst the deficiencies of the for=
mar tests are enurerated and it is shown ttat all these scurces of error
in the determinaticns of tre field veltages in which a successive dis=
appearance of the merbuers of the exciton-series takes place may easily
te removed when the observaticnd ir the demain investipgated are carried
cut by measurerent of tic elechric potential uradient with the aid of
orobag, The probes werz pub oat2 A small avrystalline Cu,2 plate Ly medns
of svaporation of go'd in a vacwan, The probes tal a diStance of 122 mn
from the silver base elecirsdes, 7he tark eftect was inventigated ab
Lhe exciton lines ander contitions of cooling of the crystal o Lhe tem=
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Iontzation of kxcltons in a Su,0 Zrystal by an bieelric rleld, GT22]32
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perature of liquld nitrogend A apechrograph with a dispersion of 1,5
(4]

Awn wag ased for the chaervation of the spechrume the consacutive d}s-
appsarance of the meabers in the Futlow exciton-ieries wihh‘bhc qu?n?vl
purvers n = L,3,2 dug to the lonizatinn of the uxeiton by the clectric
field was distinctly obgerved, It becane cvident Fhah ﬂ.fleld VOlLR;Q

of 2,5 kV/em 18 nusessary for the trnirabion of the excu.,on [eom Ll}e _
state with n = L. In the case of n = 3, E = 2 k7/cn and in t?u.case_ol

n =2, =29 «¢/en, Tte valies for the field volbages are hi_nly gxf=
ferent from those measurcd warlier and lie near those obtained by Samony=
lovich and Korenblit for the Stark effect, I. 4. Polovniknva, Diplorants=
ka in the “tate Univursi‘f,Leningrad,helped in the experiment,

mhere are 5 references, b of which are 5lavie.

Technical Physics Institute ASUSSR. Leningrad (Fiziko=teihnicteskiy
inastitut AN S35H. weningrad).

mpust 22, 1757,

Library of Congress.
1. Crystals-Excitation 2. Crystals-Ionization
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AUTHORS S Gross, fe. F., Hazbirin, 4. Oe 57-2-L/22

TITLE: The Influence of Deformatinns on the Spectrum of CdS Srystals (Vliyaniye
daformatsiy na spektr kristallov Cd3).

PERIODICAL:  Zhurnal Tekhnicheskoy Fiziki, 1958, Vvol. 28, Nr 2, pp. 237-239 (1551 e

ABRSTRACT: Tests were made here to find out whether the deforrations caused by the
pasting on of crystals are responsible for the distortion of lines in the
absorption-spectrum of CdS-crystals, The lengthened Cd3 crystals was with
ore end pasted to a small glass-plate. The other halfl remained free and
did not rest against the surface of the glass, In this manner it was pos=
sible to compare the absorption-spectra of the part of crystal pasted on
and of the free part at the same time in cne spectrogram. The tests sho=
wed that at T = L,29K as well the narrow lines AALE82-L36o A, as the
bands ANi860-L8o0 ﬁ, in the spectrum of the part of crystal pasted tc the
glass are narrowed to almost half of treir former width and are displaced
by 8-9 Y toward the shortewave side (in comparison to their position in
the free part of the crystal). In this connection the shape of the spec=
trum of the thin lines changes in a complicated way, the distance between
them beccmes smraller, the intensity is redistributed, the tlarring of the

Card 1/3 lines is diminished and some of them are depolarized, The atsorption in
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The Influence of Deformations on the Spectrum of CdS-Lrystala. £7-2-1./32

0

the lines AALRST X and L9 A is intensified, The part of the grystal
between the two halves (the half pasted 21 and the fr?e half) yields a
distorted imape of spectrum with a continuous transition from the-spec=
trum of the one haif (uhat pasted cn) 4o the o!_,!xer osne (Lhe freo ‘:xna).H
Analogous distortions were observed after puﬁbxng drops og glue ug?nnikie
erystal. It is shown that the quantity and the -i’.rect%cn fer t.hu. isplac !
ment in the spectrum depend on the quantity f"d tha sign ?f the i?rce.
deforming the crystals This becomes evident, from 4 comparison cghaeyglng
the behaviour of the abscrption-spectra of Cds crystals which f‘“ ilue
on glass~ and quartz-tases, The apectrum of 4 ¢r std}-;drt bl??u c? the
quartz is displaced to the long-wave.side (hy 1'.) (}n comparison ;Ocre—
crystal-part nat glued on) and similbaneously with tng dlsp13ce?en idA
absorption-lines become wider. This displacement tg the long-=wave i' ?
is connected with tha expansicn of th: crystal by 1t3 base {on cooling
quartz contracts leas than G43). It is pointed out ngt.the pﬂsb§n§ n
of the CdS-crystals onto ;lass and quartz at T = L,2°%K is °ff:r§:25 tg
its effect equivalent to an additjonal ecoling andvheating of th:ut ?dg
phenomena described here show a high senaitivity of the spectrum of CdS-
crystals to deformation.

There are 3 figures, and u Slavic references,

card 2/3
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IR U, JOO ’. [:7 ».-, ,:2
“m S lunnee of Defcrmations on the spectrusm of Cde Try tala, t72h/3

n ety Lsase et bl e
fechnicel Physies Institute AS USSH. woingrad (Fiziko=tekhnicheskiy
Lnatibut AN Loor. Leningrad).

im e —imTette
LSSCOTATICHN

SUSKITTED . July 27, 3957,

AT-ILA3LES Library of Cengress.
1. Crystals-Deformation 2. Crystals-Test methods
3, Crystals-Test results
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57-28-4-11/39
TAUTHQRS: _Grosa. Ye. Fo Novikov, B. V.
T
TIVLE: On the Froblem of the Structure of a Spetral Curve of the
Internal Photoeffect in ¢¢_3-Crystals (¥ voprosu o strukture
spe%trul'noy Lrivoy vnutrenne, o fotoefreita v kristallakh
Cdb

PERIODICAL: Zhurnal ‘fekhnicheaizoy Piziki, 195G.Vol.2. Nr 4, pp.782-783
(ussn)

This is a letter to the editor. In connection with Ref 3 the
investigation of the spectral characteristics of photo-
conductivity in various CdS-moncrystals at T = 77,3 K was
continued. Thoe experinents showed that the shape of the
spectral curves esgentially depends on the orientation of
the crystals with regard to the direction of the incident
light beam and on the state of its polarization. The occur-
rence  the absorption lines in the form of peaks or de-
pregsions in the photoeffect-curves however, is mainly

not determined by these conditions (Ref 1). but depends

on the type of crystal. The crystals are according to the

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVEDFORRELEASEThursday, July 27, 2000 CIA-RDP86-00513R00051703

#5:4

57 20-4-17/39
e Internal Photo-

'S

On the Problem of the Strucutre of a Spectral Curve of the
effect in CdS-Cryatals

nature of Lthe spectral curves of photoconductivity divided
into two groupa. 1) At T = 77 3°K the peaks of the curves

of photsgonductivity correspond to the atgorption lines

A 4870 R and A 4840 ¥. The peak } 4870 A is polarized with
the electric vector EJLC, also the line cerresponding to

it. In the declineof the short.wave portion of the curve

of photocon uctivity wide maxima are observed at A 4795

and A 4730 R. 2) The minima at the photocurrent-urve here
correspond to the same absorption lines. Here, toc. the
polarization of the spectral curves agrees with the polari~-
zation of the ‘absorption curves. In the short~wave part

of the photocurrent.-curve a wide mininum is here observed

at A 4795 %. - A more intensive infrared illumination exerts
an extinguishing influence upon the photocurrent in crystals
of both groups. It especially strongly influences the long-
wave part of the photocurrent-curve in crystals of the
gsecond group. Adetailed description is given. There are

4 refercnces, 4 of which are Soviet.
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57-28-4-17/39
On the Problem of the Structure of a Spectral Curve of the Internal Photo-
effect in CdS-Crystals

ASSOCIATION: Leningradskiy gosudarstvennyy universitet
(Leningrad State University)

SUBITTEDS Hovenber 16, 1957
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57-28 4-26/39
AUTHORS: —wju@-—,\nolin'ah, Ya. Ya. , Shultin, A. A,

TITLE: On the Observation of the Optico Acoustic Effect in a
Liquid (0 nablyudenii optiko-akusticheskogo ef fekta v
zhidkosti)

PERiODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 4; pp. 832-835
(USSR) . .. .

ABSTRACT: ) The authors here started from the idea whether it was not

possible to utilize the optico-acoustic phenomenon for the
determination of the duration of existing states of exci-
tation in the molecules of liquids and solides and to work
out a method of investigation for condensed systems on the
basis of this phenomenon. From these considerations ex-
periments were performed in the authors' laboratory. In
these cxperiments the optico-acoustic phenomena in ligquids
and solids were observed. In the course of thease experi-
menta in the year 1952, which were repeated in 1957 ‘such
phenomena were observed in water methyl alcohol and ethyl
Card /g alcohol. A perceptible signal was only obtained in a small
jp S
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¢

57-28-4-26/39
On the Observation of the Optico-Acoustic Effect in a Liquid

range of the modulation frequencies at about 200 cycles. The
optimum modulation frequency at which the acoustic signal
attaine its maximum value depends on the geometric dimen-
sions of the chamber and on the frequency-characteristic

of the microphone whose membrane touches the liquid. The
apectral dependence of the optico-acoustic signal was ob-
served in liquid ethyl alcohol. The signal was observed

in the domain of from A = 0,95 & to 4 4t .where the maxi-
mum amplitude was attained at 2 = 2 At. A comparison of
the experiments with analogous ones in which a gas had
been investigated shows that the acoustic signal forming
in liquids is many times weaker than that forming in gases.
By a certoin perfecticn of the scheme it will be poasible
to use the principle of the gas analyzer by Veyngeérov also
for an analysis of liguids. At present the experiments

for the observation of optico-acoustic phenomena in
crystals are continued. There are J figures. and T re~
ferences 5 of which are Soviet.

Card 2/ , , _
} OZ/AM,W‘?,';,u,,(t« )/;51& [/{ .
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5) Y “7-33-30-32/d0

24 ( (3 , ' o - - )

SOTHOR e Grosg, &y Feoo ‘voiln'al, 8. [Bey hullia, < A

‘ l ’/——‘”‘“w"ﬂh. N aticheskiy
1 i ; : IPAS G- {NE ¢ M .

T Uptical=- coustic Srfeet in Cryctais (Cptiko-aku

eifeks v kristaliaxki}
i; ir : 5 e2258 (USERIIGS
SLRIODIT T omurnal tekhnicneskoy t1zik) Vol 28, Nr 0, pp /¢ 2238 (Us R)k1ji

HOTH U e Tp: experiments, o: xhicn tnis paper gx{fs %n.gﬁfou?z:rggid:ne
sctermination of tne opticat-acountic v:lgcu Rels ?:rAu :R-r .
according to o ocheme us e« 1N wors -1tu tiuind nqb§,u?cea tf;ect.
These experiments substantiated the exiziense ol AUCJ an @
in crvstal. [t appears 1rrom tn. intarmatinn guines tnat 8 L
uullxéatinn ot this eftect 1n tne snveastigalann al th soli
tate of s substonce i depondent oun .nether wnyg 4nd mensnsg uxfet
faung of tmproving Lhe expsrinentad rechnig.e nnd tn¢ 1nitT2T:?C
sensitivity. This paper alno covers evoerinontys 020 p}ezokég;
propertien, a <ocnelie-anlt crystal sevving s a Shmgle." @
osci!ioarnms sptnined demonustrnte inot faw sntiecul-acoustic
ettect in “aencile-sait cryutalsa oo JeUy S PR AT uqu compnr
ruble 19 the optice-acougsic eftect in AuEes . it :as {oTnd L?:L
tne apliv-acoustic ef'tect a0 \OCIF: o trwvtuu?:rinigsia;pq'

Cord 1/2 erystul, whien 1s nat cikmped down, The jaten.ity

/
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Gpticni=‘cud bic o lect in Crystaisg (v 1-21-:1=07040

the olamped down and the free cnec, 18 tne rame. tn expianatien
of this eiYect is advaneed ana it iv cirumed thet the effect in
t wng atyo tound that
¢¢pct qradually decreascs

both canes 18 due to the same euuaes. 1
the intensity of the optical-acoustic ¢
arter conneeting the light gource. This 18 considercd to be due
to n xeneral increase in temperature of the ansie crystal ang
the sprndual approach of the upper Courie poiat. The optiecnl-
ncourtic effect in the crystul of Hocheller-salt is so intengive
that it can be used for the s.lution o a number o problemd.
The experimenta described in tnil paper are at present con-
tinued by investiguting the upectral uiztribuation ot the ap-
ti1eal-acountic eftect in Rochellc-salt cryctelu and in other
rerroelectric substances. The experijments sresented 1o this
paper are only the first rLage of inventigntions . tne opticals
wcoustie eftrect in erystals. Trhereare $ tidures and ! references,
b of which are hoviet.

July 7. 1998
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3
5/058/62/000/005/047/119
942 , A001/A101
AUTHORS:; Gross, Ye. F,, Sobolev, V, V.

< S

TITLE: Investigation of the structure of absorption, emission and photo-
electric effeot at the edge of CdSe crystal fundamental absorption
(Theses)

PERIODICAL: Referativnyy zhurnal, Pizika, no. 5, 1962, 33, abstract sva2T7
. (V sb, "Fotoelektr, i optich. yavleniya v poluprovodnikakh”,
Kiyev, AN USSR, 1959, 40-h2)

TEXT: A fine structure is discovered at low temperatures, most complicated
at b.?oK. {n absorption and emission spectra of CdSe single crystals, as well as
in the spectral distribution of {nternal photoeffect. Absorption and emission
spectra are strongly polarized, Position of lines and bands in hbsorption and
emission spectra is constant for specimens being in free state, but varies very
strongly in dependence upon strains and stresses in the specimen, Conclusions
are drawn on the observed bands in CdSe absorption spectra. )

[Abstracter's note: Complete translation]

Card 1/1
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0 450 : 5/058,/62/000/005/044/113
A001/A101 :

AUTHORS: Gross, Ye. F., Razbirin, B. Se
[aiuiuiuie Spuiiert

TITLE: Investigation of the structure of main absorpiion edge in CdS
crystals (Theses)

PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 32, abstract 5V223
(v sb. "Fotoelektr. i optich. yavleniya v poluprovodnikakh',
Kiyev, Al USSR, 1959, 61-62) .

TEATs A strong variability of a group of weak thin lines at the long
wavelength edge of fundamental absorption in the region from 4,860 to

4,889 A was discovered in the absorption spectrum of Cd5 crystals at 4.2°K.
This variability, independence of absorption value of the crystal thickness
and dependence of the lines on the state of crystal surface do not warrant
their ascribing to the CdS principal latticej they indicate a connection of
tnese lines with the crystal surface. Contrary to these lines, strong
bands of shorter wavelength than the narrow ones, are permanent. Their
volumeiric origin, a high absorption coefficient and regular distribution

Card 1/2

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

5/058 62/000/005/044/119
Investigation of the structure ..... ACO01/A101

testify on their exciton nature.

[Abstracter's note: Complete translation)
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8/058/62/000/005/045/119
A001/A101

AUTHCRS: EfSEEL#XEL—ELJ Yakobson, M. A,
TITLE: Luminescence of CdS orystals at the fundamental absorption edge
(Theses)

PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 32-33, abstract 5va2l
(V sb. "Fotoelektr, i optich, yavleniya v poluprovodrikakh”,
Kiyev, AN USSR, 1959, 63-65)

TEXT: A large group of narrow lines and broad bands of various intensities
(g observed in the region 4850-4889 A, near the edge of CdS crystal fundamental
absorption. A comparison of crystal luminescence spectrum at 1.3°K with absorp-
tion spectrum has shown that almost all absorption lines are observed in emission,
1.e., luminescence is of a resonance nature, Line 4870A and bands 4858-4838 and
4813-4805 A, observed at 77%3 K in the luminescence spectrum are interpreted as
the spectrum of exciton emission following their annihilation in the lattice,

In various crystals of CdS, a difference in luminescent spectra is observéd,
corresponding to narrow absorption lines, which {8 due, in the authora' opinion,
to impurity and surface levels in the crystal,

[Abstracter's note: Complete translation]

Card 1/1
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§/0553/62/006/CCL/105/165
AD61/A101

foent
LAY (\qﬁ

S: \\¥Gross, Ye. F.. Kaplyanskiy, A, A,, Hovikov, DB, V,

Structure of photoconductivity spectral curves in erystals at low
tomp- ratures (Theses)

"motoelektr, 1 optich. yavlenlya v poluprovodnikakh", Xiyev, AN UCCR,

1959. 66-73)

Referativnyy zhurnal, Fizika, no. 4, 1962, 29, abstract 32 {(V sb,

ML,

JUOLUAR: The shape of photoconductivitg spectral curves in crystals with
4tzerete absorption edge structure at 77.3°F was studied on €4S, HgI,, and Pbls
single erystals, For these crystals. the maxima of photoconductivity were found
+5 correspond to the discrete absorption lines ascribed to excitons, The shape
of the absorption spectra and of the photoconductivity curves Iin CdS and Hgl,
ehiefly depends on the rutual orientation of the crystal axis c and +he electiri-’
eal vector E of the exciting light., 1In Hgln crystals, when the absorption coefli-
cient 'n the lines 1is large, a self-reversal of the maxima of photoconductivity
ts observed, which 1s related to the increased annihilation of excitons near the
surface, The constant infrared {1lumination reduces photoconductivity; however,
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5/058/62/060/004/105/ 160
AlC1

seructure of photoconductivity ... AO6Y/

the peaks of pnotoconductivity is different

s o th kground and ‘ r
1+5 nction upon the backg d O tant, part S oyed by

in enen crystal. These results are evidence of
sxeltons in photoconductivity phenomena,

ThAbstracter's note: Complete translation]
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GROSS. YQJ.; PASMAI. I.

Pine structure of the spectral photounlitivitg cx'u-vo of cuprous
oxide crystals. Fis.tver.tela 1 n0,1:162-166 Ja 59'(!13.4 12:8)

1tut.
1. Ieningradskiy £ {giko-tekhnicheakiy inst
(C:g;er oxide crystals) (Photoelecticity)
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0ROSS, Ye.Y.; NOVIKOV, B.V.

e spectrum curves ef photecenductivity in
H Piz. tver. tela 1 no.3z357-362 Mr '59.
(MIRA 12:5)

Pine structure ef th
cadmium sulfide crystals,

1,leningradskiy gesudarstvennyy universitet, Fizicheskiy institut.
(Cadmium sulfide crystals) (Pheteeloctricity)
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GROSS, Ye.Y.; PASTRNTAK, I.

h-rnthn of pelarens in crystals during the abserptien of 1light.
Pis. tver. tela 1 ne.J):518-521 Mr '59. (MIRA 12:5)

1,.leningradskiy fisike-tekhnicheskiy institut AN SSSR.
(Bxcitens) (Crystal lattices)
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GROSS, YelF.; PASTHNYAK, I.

N
-

Rffect of surface treatment on the structure of the curve of spectral

Yig.tver.
digtribution of photoconductivity of cuprous oxide crystals, .
tela 1 no.5:837-840 My 59, (MIRA 12:4)

1, Leningradskiy fisiko-teihnicheskiy inastitut AN SSSR,
(Copper oxide orystals) (Photoconductivity)
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._ GROSS, Ye,F,; PASTRNYAK, I.

RIS N dnnindr e i

Oj)tioal spactrum of the formation of polaroms in cuprous oxide
crystals. Fiz, tver., tela 1 no.6:973-976 Je '59,
(MIRA 12:10)

1.Leningradskiy fisiko~tekhnicheskiy institut AN SSSR.
(Copper oxides--Spectra)
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PER10D1CALS

ABSTRACT:

card 1/3

S0V/51-6-1-24/30

Groszs,’#,F, &nd Suslipa, L.O.

Sl Spaviede of Zod Sof the Sperirus of Their Atsorption Edge at
Low rezperatecos (Konoxristally 2aS i1 epektr ikh kraya pagloshcheniya
rri nizkiich tempeaturakh)

Optica 1 Spectroskopiya, 1963, Vol 6, Nr 1, pp 115-117 (USSR)

Zp pingir wyelid.a e provmued. by -ublimation of very pure powder in an
atmcsphere ¢f argon. ihia method is similar to that enployed for
growing of (¢S monoerystals in tne laboratory of S,M. Ryvkin, at¢ the
Physico-Tachnical lnrtitute of tha ..cadamy of Zclenzes of the U.S.8.R.
Sublimation was carried out in a quartz tube (1, in Fig 1) placed in an
electric furnace (2, in Fig 1). A quartz boat 3 filled with ZnS was
placed in the het*st part of the tube 1. This boat was heated to
1270%°c. Before the electric furnace was switched oa,a stream of argon
wag passed for 1 hour vis a small tide 4. This was done to expel all air
from the system. 7he slectric furpaze was switched on for 2 hours.
During this time the vapours of 4rS produced from tae powder were moved
by & stream of argon to a quartz asreen 5 B mi:gla «rywtals were
found to grow on this screen and on the tube walls near it. The sinzie
s Mo APEAN woere in the form of colourless plates of 25 x 5 mam area
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50V/51-6-1-24/30
Stngle Cryekale of ZoS ani tne gpactrm of Their Absorption Yige 2. LW mamoernture:

and their thizimess varied from 0.1 ma to 6.1 u. the dﬁ: mlt wre
found to be uniaxiasl (hexagonal mdi?ﬁﬁon :;21.:6)0::% c;y';h "

s fourd to lie in the vlane of the cry .
:::'Zo:: thiclr - ve5 the suthors studied the A*sor~tion sp;ctmrt:xoz:zo
region of 3300-51C9 R (Fig 2). Curves a_ ), 4 g in Flgi k;:[:'
spectra obtained using crystals of 1C, 1, L auc J.l :dth :f heorption
reapectively. The structure of the long-mvelength edge sore
was found to be clearly exhibited at the liquid-helium 1;empex-;7°K ot
(4.29K;, a5 showa in Fig 2. Heating of srystals fram 4.2 to

n to 2090 dieplaces the atsorption lines towards longer wavelengtht
:2; makes them lgas distinct. Positions of the absorption lin; n;r the
long-wavalepgth edgs are given in vari ous tempueratures %n ‘ndn'n:x -

p il7. lus tavle 1ists three absorption maxima at 4.2°% a
only two ¢uch waxima at 203°K (20°C). All these maxima lie between

Card 2/3
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SOV/51-6-1-24/30
Siryle Crysiwsof ZnS ana the Spectrum of Their Absorption Edge at Low Temperatures

“Z L e A, listveyev and
3120 and 7220 &. acknowledgnents are made to 'O.A .
L.V. Maslova for their advice on tho metnod ot growing of sinslg erystals,
There ars 2 figuref, 1 table ard 10 rafaronces, 6 of which ure 5oviot,
3 Bnglish and 1 German.

SUBMIATED: July lg, 12389
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24(7), 24(s) 50V/51-6-4-29/29
AUTHORS : Gross, Ye.F., Novikov, B.V,, Razbirin, B.S. and Suslinma, L.G.
TITLE: absoration Spectra of Crystals of Certain Gallium Chalcogenides

(Spektry poglosncheniya kristallov nekotorykh khalkogenidov galliys)
PLRIODICAL: Optica i Spektroskopiya, 1959, Vol &, Nr 4, op 569-572 (USSR)

ABSTRACT Linear structure in the long-mavelength edge of fundamental absorption
wmis obsurved in the spsctra of some semiconductors (Refs 1-10). these
lines were ascribed by noms authors to axiton states and Ly others
to excess of ons ol the camponsnts of the semiconductor or tc a foreign
impurity. 71he vresent paner reports an investigation of the absorpticn
npectra of gallium sulphide and selenide crystals (GaS and GaSe) with
hexagonal laminar structure and crystals of A-GaxS3 and GapSez. Gal
crystals ware obtained by melting together at 1000-1050°C stolichiocmstric
amounts of zallium and sulphur in evacuated quartz empules. Crystals
of g-GapS3 wero prepared similarly tut at a higher temperaturs
(1200-12509C). Prevaratiou of GaSe npd Gap3e3z (cuble symmetry) was
described by Goryunova et al (Ref 13). GaS and GaSe wers used in the
form of monocrystals of thicknesses varying from several microns to 1CO %
GapS3 and GagSe3 were 50-100 p thick. Structure in the fundamental
absorption odge was observed in the spectra of GaS and GaSe at 779K

card i/2 (Figs la and 28 respactively). Such structure was also visible in the
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50V/51-6-4-29/29
Absorption Spectra of Crystals of Certain Gallium Chalcogenides

absorption spectrum of GaSe at room temperature. In contrast to GaS

and GaSe, no structure was observed in the fundamental absorption edges
of GazS3 and GazSe;s either at room teuperature or at 779K (Figs 14 and
24). The absence of structure in the absorption spectra of pGaaSa

and GagSe3 1s probably due to a large nunber of randomly distributed
imperfections in these crystals. Such imperfections impede formation

and migrition of excitons and consequently the exciton lifetime is

Very short. Under such conditions the exciton structure of the absorption
bands may be very diftuse or it may disappear altogether. From the
absorption spectra the authors deduced the onergy gaps in these semi-

conductors. 4 table on p 571 lists the values of the energy gaps so
deduced at 290°K (col 2) and 779K (col 3). These values agree
satisfactorily with those deduced from photoelectric measuraments at
room temperature, which uare listed in col 3. Acknowledgaents ure inade to
.. Goryunova for supply of GaSe and GagSe3 and for advice on
preparition of GaS and GazSz crystals. There are 2 figures, 1 table
and 17 references, 10 of which are Soviet, 5 French and 2 German.

SUBMITTED: Novewber 27, 1958
Card 2/2 USCOMY=DC~60,717

T A CR AT o ST SAATGI S SR JE ki Vi B h P S AL A3 ) e w D ol T R R R ek L | R WP O
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24(4), 24(s) SOV/51-€-5-29/34

AUTHORS 2

TITLE :

PARIODLICAL:
ABSTRACT:

card 1/2

Bansi-Griyo, M. (Bancie-Grillotj, Gross, Ye.F., Griyo, 5.(Grillot,
and Ratbirin, B,S. S —

Studies of Linear Fluorescence and Absorption of Pure Cadmium Sulphide
Crystals at the Temperature of 4,2°K (Issledovaniye lineychatoy
fluorestsentsii 1 pogloshcheniya kristallov chistogo sernistogo
kadmiya pri temperature 4.2°K)

Optika i Spektroskopiya, 1959, Vol 6, Nr 5, pp 707-710 (USSR)

The prosent note supplements earlier work (Refs 1, 2, 4) on fluorescence
and absorption of Cdg monocrystals observed at low temoeratures.

The monoecrystals were produced by sublimation and their thicknesses ware
~50 u or less. A spectrograph of 4 l/m dispersion was used to obtain
the spectra at 4.2%K. fthe fluorescence spectrum of sublimated crystals
is shown schematically by the band A in the figure on p 709. This
spectrum was found to contain one new line (4868.2 1) in addition to
those reported earlier (Ref 2). As befors (Refs 1, 2j, the fluorescenco
was mainly blue with very feeble emizsion at green wavelengths. The
background between 4870 and 4342 X and the fluorescencs lines were
polarized with the electric vactor at right-angles to the optical axis
of the monocrystal, suggesting & comnon origin for ull of them. The
absorption spectrun of the sublimated crystals is shomn by the btand B
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10/ 31 -6-5-29/34
Studies of Linear Fluorescence and Absorption of Pire Jadmiu. “nlshide Jrystals at
the Temperature of 4.2°K

(the figure on p 709); it d4d not vary from samlo to sample. TIhree
absorption lines (4853.1, 4857.2, 1969.1 X) were observed in unpoiarized
1ight at positions very olose to throe fluorescence lines at 4355.t,
4861.4 and 4870.C 1. 1In the reglon whare coantinuous absorption 7035
somewhat moaker, the light which had vissed throurh the srystal =as
completely volarized with the olactri: vector varallel to tho ootical
axis of the crystal. The author: obtainud nise the fluorescance spettrum
of a crystal which ws not prepirad by sublimition (the mothend of
preparation is not given). ‘this spectrin va3 charactsorized by a strong
green band and a line structure in tho blua rozion (D in the figurs

on p 709) which wis quite different from tait chserved in sublimited
crystals; neltner the green tand nor “ne¢ blue lines mars nolarized.
3ee also tho following abstruct. There avra 5 vofuranzag, o of whish 2re
Soviet, 1 butch, 1 French and 1 mixed (u»nuan, su=lish ard Ju3sien,.

Dacembar 31, 105¢
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24(4), 24(v; B B I A

AUHGHS & Mcrj.yo. B. (Grillot), Zakharcheuya, .7, 6r:'l
3ansi-uriyo, M. (Baucle-Grillot).

TITLE: the =ft'act of a Magnetic Fleld on tns Blue Fluors.twny nnd ~n thn
abserption Lines of Some Pure Cadmiuwnt Lulphids Crvoteis 4 4no
Temgeraturs of 4.2°K (Vliyaniye mapgnitmoze oolya na linii siney
fluorestsentsii 1 na 1inii pogloshchaniy2 nekatoryin a<riswilliev
chistogo sernistogo kadmiya pri temnerature 4.2%

PIRICDI L : Dotlin 1 Joaktroskoniya, 1939, Vol 6, Np 6, a0 T10-7:10 . .

ABSTRACT: -aports continuition of the work deseriboed iu tho “ricud?® - -

{ses preceding 1bstract). The oressnt work wis ~2irri-xl o5 =T tiw
thysico~Tecnnical Institute of the .ic. Sc. USTR in iwnin-r:d. & 34
nonoerystal osremred by sublimation (dimensiecns dmm x 2 & x 0-0D wy
was placed betwson the poles of an electramagnet. .« ciffractinn
spectrograph with 1.7 R/mm dispersion was usod to rocersd tne {liorsscence
ssectrum of tho crystal excited by the 3¢ A lino at 4.2, ina
magnetic field of 23 000 Oe, oriented .t risht-engles to tho orticnl
axis of the crystal, the fluorsscence lines at 4570, .+ 6" &nd +74) .
axhibited Zesman splitting into doublets (souuratious of ©.757, .0 and
1.2-1.3 4 roscectively, cf. Fig 1). +the doublest comprnonts ware
nolarited in the samg wiy as the original lines, i.s. vith tns olsetric
vestor at right-unglec to the onticeal axis of the ceysvil. o s-litting
a8 obtserved in magnetic tield up to L8 O7C Co, oriented "npilol to
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50V/51-6-5-30/34

The Effect of a Magnetic Field on the Blue Fluorescence 8nd on the Absorption Lines
of Some Pure Cadmium Sulphide Crystals at the Temperature of 4.2%K

the optical axis of the crystal (Fig 2). The author studied nlso

the effect of nagnetic fields on the absorption lines of sublimated

cdS monocrystals. They found that the 4869.1 1 1s broadened from

1.62 to 2.24 X by a fluld of 28 000 Oe (directed at right-angles to the
optical axis of the crystal), indicating possible Zeeman splitting into
a doublet. There are 4 references, 2 of which are French, 1 Soviet
and 1 mixed (French and Russian).

SUEMITTED: December 31, 1958
card 2/2
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RUMANIA/Opties - Spectroscopy.

Abs Jour

Author
Inst
Title

Orig Pub

Abstract

Ref Zhur Fizkn, No 2, 1960, L671

Groas, E.F.

Inportant Problem of Modern Physics (Excitons in
Crystal Lattice)

An. Ron/-Sov. Ser. mat.-fiz., 1959, 13, No 2, 128-136

Tronslated from Vestn. AN SSSR, 1958, No 10, 3ece Referat
2hur Fizika, 1959, No 4, 9u3h,
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GROSS, Ye.F.; SOBOLEV, V.V.

Fine structure of the main absorption edge of cadmium selenide
sinple crystals, Fiz, tver. tela 2 no.3: 40F-413 Mar *60.

(MIRA 14:8)

1. Fiziko-tekhnicheskiy institut AN SSSR, Leningrad.
(Cadmium selenide--Spectra)
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8/181/60/002/007/047/047/xx

RO06/BO6T
AUTHORS: Gross, Ye. F., Kaplyanskiy, A. A.
TITLE: Splitting of the Fundamental Absorption Edge of Cu,0 Due te

the Removal of the Energy Band Degeneracy in Orientated
Deformation of Crystals

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 1676-1677
TEXT: The authors studied the effect of deformation on the crystal spectra,

which are related to 1) optical transitions between energy bands and
2) excitation of exciton states. The effect of uniaxial compression of

Cuy0 crystals at 77°K on their spectra of the long-wave main absorption
edge, the lines A = 6164, 6085, and 6125 A inclusive, was studied. The J
Cu0 single crystals were compressed in the direction of the Cd' Ci' C,

symmetry axes (the direction of compression is indicated by P), and the
abgorpticn spectra were taken perpendicular to P (in the direction L). The
results are briefly discussed and showi in a figure Pictures were also
taken in polarized light The main characteriotics of the splitting

Card 142\
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Splitting of the Fundamental Absorption $/181/60/002/007/047/047/X%
Edge of Cu,0 Due to the Removal of the B006/B067

Energy Bang Degeneracy in Orientated

Deformation of Crystals

effect - the multiplicity and the relative amounts of splitting + indicate
that one of the energy pgnda is single, and the other is triply-degenerate
(in the extreme case at k = 0). This experimental result is in agreement
with theoretical investigations (Ref. 11) in which it xas shown, on the
basis of group-theoretical considerations, that the valency band (in
connection with the 2p levels of 0°") is triply-degenerate, and that the
free band (48 levels of Cu) is single There are 1 figure and 1
references: 7 Soviet and 4 US.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Institute of Physics and Technology of the
AS USSR)

SUBMITTED: May 17, 1960

Card 2/4 .
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86449

G, 4/60 (229/, 1003, #37) %é 2%8%002/01 1/038/042

26 2420
AUTHORS: M, Razbirin, B. S., and Safarov, V. I.

TITLE: A Study of the Longwave Edge of Intrinsic Absorption of
Polycrystalline Films of CdS and ZnSe at Low Temperatures

PERIODICAL:  Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2945-2949

TEXTs The authors prepared CdS and ZnS films by sublimating the powdery
or crystalline initial substances ontc glass or quartz basesj the films
were between 0.04 and 1-2pm thick, the sputtering time ranging between 5
and 30 min. A total of over 100 specimens were examined which were all
subjected to a considerable temperature gradient during sublimation (along
the base the temperature varied from 600-800°C to room temperature). Fig.1
shows the spectra taken on a 0.42p +hick CdS film at 77.3°K in the range
of the longwave absorption edge; while the absorpticn apectrum of the

film has a smooth course on the “"cold" part of base b, that of the film
cn the "“warm" base (a) exhibits three distinct peaks at 4878, 4838, and
4706 A which can be asuigned to the three lines with 4870, 4840, and

4720 A exhibited by the CdS monocrystal. The shift is ascribed to deforma-

Card 1/3
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86449

A Study of the Longwave Edge of Intrinsic s/181 60/002/011/038/042
Absorption of Polycrystalline Films of CdS B006,/B060
and ZnSeat Low Temperatures

tion owing to the backing and the great number of defocts. The first two
peaks have a half-width of 10, the third ones of 30 A. snSe exhibits the
same effect. The thot" part exhibits three peaks, two distinct ones at
4430 and AA12 A, and a very waak one at 4465 A. The half-widths are the
same. One of these maxima has been already observed by G. A. Zholkevich.
An investigation of the films at 4.2°K did not give different results.
Electron diffraction studies showed that the difference in the spectra

of "cold" and "hot" films cannot be due to different crystallization forms
or amorphism of the neold" film. The differences are explained by the fact
that films forming on the "hot" parts of the base consist of considerably
larger and less defective crystals than those forming on the "cold”

parts. This asgumption has been checked experimentally. M. A. Rumsh and

V. N. Shchemelev a8 well as V. N. Vertsner and M. I. Rudenok are thanked
for assistance in the experiments; K. V. Shalimova and N. V. Karpenko

are mentioned. There are 7 figures snd 7 references: 5 Soviet, 1 British,
1 French, and 1 Carman.

Card 2/3

APPROVED F :
OR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703
E———

86449

} YR .o N P

. y , }
A St4dj of the Longwave Edge of Intrinsic s/181/59/poz/o11/038/o42
Absorption of Polycrystalline Films of CdS B0O05/B060

and ZnSe at Low Temperatures

' : stit 153 ingrad (Institute
SOCTIATION: Fiziko-tekhnicheskiy institut AN S3SR Een €
- 49505 R of Physics and Technology of the AS USSR, Lerningrad)
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72,4/60 (3301, ’003,//37> s/1e1/6o/ooz/o11/o41/o42

B006/B0O6O

.

AUTHORS3 and Kaplyanskiy. A. A~ ¢

TITLE!: Study of the Effect of Oriented Doforgptionn on the Spectrum
of the Fundamental Absorption Edge of Cu20 Single Crystals

PERIODICAL: Fizika tverdogo tela, '960,aVol. 2, Ko. 11, pPP- 2068-2981

PEXT: This is 8 very detailed report on studies made on monoaxially
compressed Cu20 single crystals. As a consequence of this deformation, an

anisotropic polarized splitting of the longwave edge was observed to take
place along with an exciton structure of the Cu20 absorption spectrum.

Multiplicity. amount of splitting, and polarization in the spectra were
examined with different directions of compression The method used for the
investigation was gsimilar to the one described 11 Refs 13,14 The
specimens woere about 134 2% 4 mm \arge platelets placed in A& gpecial press
inside a Dewar vessel (77°K). The spectra were taken in polarized

(EVP, E LP) and unpolarized l1ight by an IAIBLY (15P-51) gpectroscope,
dispersion ~6A/om, and & 1% -85 (UF-B9) camera. The spectra were all taken

card 1/8

A R ED u



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

86451

Study of the Effect of Oriented Deformations s/181/60/002/011/041/042
on the Spectrum of the Fundamental Absorption B0O06,/B060
Edge of Cu20 Single Crystals

in the direction L which was perpendicular to the direction of compression
P (L1P), with P being oriented alonyg the axes c4, Cy. and C,; Figs. 1-3

show pictures of the polarized splitting of the absorption edge of Cu20u

The spectra in the figures are described in the text and certain charac-
teristics are pointed out. The magnitude of the splitting is in all cases
(LiP; Pl\C4, p||ca, PIICZ) directly praoportional to the compression

pressure, The polarized splitting was calculated, and the theoretical and
experimental splitting amounts )\ were intercompared (A =y “Vgr Vg being the

position of the line in the free crystal). The agreement is satisfactory.
From results obtained it was possible to infer the character of the energy
levels. The results can be explained by assuming that the triple de-
generacy of the valency band in defcrmation is removed at K = O. The

final part of the paper under consideration deals with the effect of the
crystal deformation upon the yellow exciton series of Cu20 (v. T.

Agekyan, a student of LGU (Leningrad State University) participated in

Card 2/8
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86451

Study of the Effect of Oriented Deformatiocns S/!81/60/002/011/041/042
on the Spectrum of the Fundamental Absorption B0O06 /B060
gdge of Cu20 3ingle Crystals

this investigation) It was found that at PUC, the set is sharply shifted

in the direction of longer wavesj the same, but leass markedly, applies to
P “c5' and at P ll02 a polarization effect appears in addition to this

shift. The uniform shift of the lines allows the conclusion that deforma-

tion has an effect upon the position of the band, but not upon the

individual exciton levels} 8 relaticnship was found, furthermore, to

exist between the hydrogen-like exciton levels with n=2 and the degenerate JK(

band. A. G. Zhilich is finally thanked for discusgions ¢n theoretical
problems. There are 7 figures, 2 tables, and 29 references: 17 Soviet,
10 US, ! Ffrench, ! Japanese, and 1 Italian.

ASSOCIATION: Fiziko--tekhnicheﬂkiy tngtitut AN SSSR Leningrad (Institute
of Physics and Technoiogy of the AS USSR, Leningrad)

SUBMITTED: August 4, 1960
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86451
s/1e}/6o/ooz/o11/o41/o42
B

Legends to B0O6/B060
Fig. 13 polarized splitting of the abscrpticn edge spectrum of Cu20 on a

crystal compression in the direction of the symmetry axis of 4th order;
Fig. 2: the same on & compression in the direction of the symmetry axis of
3rd orderj Fig. 5 the same for a compression in the direction of the
symmetry axis of 2nd order.

Legend to Fig. 7: spectrogram of the yellow exciton series of Cu20 in
monoaxially compressed crystals.
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68888

‘;Z . 'JJ' 00 S/051/60/008/02/015/036

AUTHORS:

Gross, Ye.F., Razbirin, B.E?ogégb’gllmkhmamet'xev, RoI. \

ey Ay L SR

TITLE:

PERIODICAL:

ABSTRACT:

Cardl/3

fﬁvgagigation of the Reflection and Luminescence Spectra
of Copper Halides at Low Temperature

Optika i spektroskopiya, 1960, Vol 8, Nr 2,
pp 232 - 238 (USSR)

This paper is based on the results of the diploma work
of B.S. Razbirin and R.I. Shekhmamet'yev carried out at
Leningradskiy gosudarstvennyy universitet im. Zhdanova
(Leningrad State University im. Zhdanov) in 1955-1957.

The paper reports the results of an investigation of the
diffuse reflection and luminescence spectra of Cul
(Figures 1, 2), CuBr (Figures 3-5) and CuCl (Figure 6)
crystals at 77 K in the spectral region around the
fundamental absorption edges of these three compounds
(some of these results have been reported earlier, cf.
Ref 8). The crystals were used in the form of sublimated
layers deposited in vacuo on glass plates and in the form
of fine-grained powders. Luminescence was excited with
ultraviolet light from a mercury lamp SVDSh-1000: L‘/

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(
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68888
s/051/60/008/02/015/o36

2
Investigation of the Reflection and Lumgngiézegg%; Spectra of Copper
flalides at Low Temperature

for Cul and CuBr the 3 660 R wavelength was used and for
CuCl shorter wavelengths (3 100 - 3 500 A) were employed.
The reflection spectra were obtainedusing a continuous-
spectrum source (an incandescent lamp). The reflection
and luminescence spectra of the same sample werg recorded
by means of a quartz spectrograph Q-12 with 50 R/mm
dispersion in the 4 000 X region. The results obtained
can be summarized as follows:

1) The reflection and luminescence spectra of copper
halides are similar. The positions of the long-wavelength
absorption edges of CuCl, CuBr and Cul do not differ
greatly. Reflection maxima identical with absorption lines
are obtained for all these crystals in the region of the
absorption edge. The juminescence spectra of the three
crystals have groups of narrow lines, of which those lying
at shorter wavelengths coincide with the appropriate
absorption lines. The luminescence spectra cotain also
wide bands at longer wavelengths;

2) Adsorbed gases affect strongly the structure of the */

Card2/3
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68888
S/051/60/008/02/015/036

Investigation of the Reflection and Lumin%gg%£§g9épectra of Copper
Halides at Low Temperature

luminescence and reflection spectra of Cul and CuBr
crystals. After adsorbed gas is removed the luminescence
and reflection spectra recover their original form (this
process can be repeated many times);

3) The luminescence spectra of Cul and CuBr contain groups
of equidistant lines similar to those observed in other
Bemiconducting crystals (CdS, CdSe, ZnS, Zn0, etc)j

t) The results obtained indicate that the short-wavelength
weak luminescence lines of Cul, CuBr and CuCl, which coincide
with absorption lines and are not greatly affected by
surface treatment, are due to processes occurring in the
crystal lattice. The long-wavelength strong luminescence
lines, which are very sensitive to surface treatment, are
due to some processes occurring at the surface. There

are 6 figures and 12 references, 6 of which are Soviet,

3 English and 2 French, 1 German. WV/

SUBMITTED: June 3, 1959
Card 3/53
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B

8201/8691
AUTHORS ¢ Gross, Ye.F., Suslios, L.G. and Komarovskikh, K.F. \
T ————— }
}
TITLR: Investigation of the Absorption Spoctra;of Zinp_msgﬁlphi*q :’.(’:zy_gpaln

PERIODICAL: Optila 1 s pektroskopiys, 1960, Vol 8, Nr 4, PP 516-520 (USSR)

ABSTRACT: The paper deals with pollrlmtion of the line structure of the
absorption edge of hexagonal 2ZnS monocrystals at 4.2 and 77°K and
with the absorption spectrs of sublimated polycrystalline 2nS films.

Monocrystals of 703 were grown in the authors' laborstory by
sublimation of ZuS powder in & neutral atmosphere (Ref 2). To ' /
avoid the effect of deformations on the absorption spectrun, the
monocrystals were attached to substrates at one end only, the other
ond remaining free. The spectrs were obtainea at 77 and 4.2°K in
polarised and patursl ultraviolet light using & quarts spectrograph
Q-12 (26 Um linear dispersion in the 3200 region). The line
structure of the absorption edge of 2nS monocrystals was found to be
polarized (Fig 1). At 4,29 the 1 1ine ms completely polarized
with its electric vector at right angl optical axis of the
erystal (B + c), 1.8, 1t could be represented by & plane absorption

card 1/3
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8/051 60/008/04/014/032
B201/B691
Investigation of the Absorption Spectrs of 2inc Sulphide Crystals

oscillator. The 3180 A line was unpolarized or slightly polarised

and the 3115 1 1ine was strongly polarised with B “ ¢ (the absorption
oscillator close to & linear electric dipole). The nature of
polarization of the spectru of 7nS monogrystals is similar to
polarization found in other uniaxial crystals with discrete structure
of the absorption edge (Refs 4-6). Thin crystals (d~0,1 u) were found

4o stick to the base and the consequent deformation produced displace- P

ment of the absorption lines (Table 1), as well as broadening (the L
3205 1 1ine). The absorption lpoctia of some "fres" crystals were -~
d

also found to be displaced by 1-2 ue to internal stresses produced
during growth of the monocrystals or due to differences in attaciment

to the bases. The authors investigated also the absorption spectrs
(Fig 2) of polycrystalline 2nS films produced by sublimation in Vacuo.
At 4.29K the following absorption lines Were observed (the widths are
given in brackets)s 3212 § (10 %), 3190 & (10 k), 3128 § (201); an
these are shown in Fig 2a. 1In some films & weak line at 3271 i

(20 & width) could be seen (Fig 23). The positions of the absorption
lines in polycrystalline 208 films at 4.2 and 779K are listed in Table 2.
Comparison of the data in Tables 1 and 2 shows that the positions and
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Investigation of the Absorption Spectra ef Zinc Sulphide Crystals
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widths of the absorption lines of polycrystaliine films are close

to the positions and widths of ZnS monocrystals stuck to substrates.

1t follows that the films have hexagonal structure. The 3212, 31¢0 and
3128 } lines of the ZnS films and the corresponding lines in the spectrs
of monocrystals are the lines of the lattice itaelf (exciton oxcitatioa).
The 3271 A 1ine of 2nS films 1s due to lattice defects (for example
excitation of "impurity" excitons in the defective regions). There

are 2 figures, 2 tables and 9 references, 8 of which are Soviet and

1 English.

SUBMITTED: August 13, 1959
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8/0 51/60/009/00#/030/034
Réb. 15/ E201/B191
AUTHORS: Bancie-Grillot, M., Ye.F. Gross, E, Grillot
and Razbirlm, B.B.— o

TITLE: The Effect of Temperature on Twu Series of Bands in
the Green Fluorescence Spectrum of Pure Cadmium
Sulphidenat Low Temperatures

PERIODICAL: Optika 1 spektroskopiya, 1960, Vol 9, No &, pp 5125k

TEXT: Very pure cadmium sulphide, which does not luminesce
at room temperature, exhibits intense green fluorescence at the
temperature of liquid air (Refs 1-3). The spectrum consists of
two vibrational series whose maxima are given by

Y = 19 450 - 300n em~l and Ny =19 310 - 300p cm“l, where n
and p are small integers. The present paper reports further
studies on the effect of temperature on the relative intensities
of the two series, between 4% and 77 ©K. In some crystals only the
second series. (Vo) was observed at 4 °K; heating of these crystals
to the boiling point of liquid nitrogen destroyed gradually this
series, which was (also gradually) replaced by the first series at
27 OK. If a crystal exhibited only the first series at % °K, then
Card 1/2
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8/051/60/009/004/030/034
E201/R191
The Effect of Temperature on Two Series of Bands in the Green
Fluorescence Spectrum of Pure Cadmium Sulphide at Low Temperaturas

heating to 77 9K did not produce the second series. In crystals
with both series at 4 9K heating to 77 9K weakened tha bands nf
the second series so that only the first series (slightly
Toadened) remained at 77 °K, as shown in Fig 1. On application
of an electric field (about 1 kV/cm) to a erystal immersed in
liquid helium and exhibiting both serles, the intensity of the
first series bands was raised and the intensity of the second )
series was lowered, as shown in Fig 2. Further studies of the
effects of electric fields are proceeding. Acknowledgement is
made to N.M. Reynov for his help in work with liquid helium.
There are 2 Tlgures and Y4 references: 1 Dutch, 1 French and

2 mixed (English, German, Dutch, Russian and French).

SUBMITTED: May 3, 1960
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In disoussing the results obta t¢he authors refer to papers y
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anisotropy of ¢ jated with the ogcurxen
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s/ozo/6o]133/o1/15/o7o
3014/B011

R4.7700
AUTHORS: Gross, Ye. Fo, Corresponding Member of the AS USSR,
obolev, . o \

TITLE: Photolumin-scenc;yw1thin the Edge of the Fundamental Absorp-
tion of Mixed CdSe - CdS Crystals

PERIODICAL: Poklady Akademii nauk §95R, 1960, Vol. 133, No. 1,
pp. 56-59

TE{T: In their long introduction the authors discuss the complicated
atructure of emission and absorption arising at low temperatures in a
number of orystals (cas, CdSe, Hgl,, ZnS, and others) within the longwave
absorption edge. In the presgent pa%or, the authors study the photo-
juminescence of macrocrystalline CdSe-CdS solid golutions of CdSe asingle
crystals and of macrocrystalline CdSe- and CdS layers wgithin their absorp-
tion edge. The emission and absorption spectra of CdSe single crystals are
analyzed in the first chapter. The great analogy with the spectra of

cdS single orystals is pointed out. The structure is discussed in greater
detail, and, among other things, the great differences existing between
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Photoluminescence Within the Edge of the s/ozo/60}155/o1/15/o7o
Fundamental Absorption of Mixed BO14/BO11
CdSe - CdS8 Crystals

the bands of different crystals are desoribed. The gsecond chapter treats
pure macroorystalline CcdS- and CdSe layers. Agreement is found between
the emission and absorption lines of the CdS layers and thos

single crystals. The emission lines of CdS layers at T = 4.2 K exhibit
triplet structure, whereas the single crystals have a doublet structure.
According %o the authors! resusta, the emisaion of CdSe layers has &
triplet struocture. At T = 77.3 K the epission of the CdS layers consists
of structureless bands, the CdS single crystals and pure CdSe layers have
a doublet structure. The third chapter deals with the mac oorystalline
layers of mixed cdSe-CdS crystals. In the cagse of T = 4.2 K, the photo-
luminescence of all of the 20 samples under consideration has & struct%re,
and the line speotrum consists of a few weak lines. On heating to 77.3 K,
the emigsion intensity drops, ibe clearness of the structure and the in-
tenaity of the ghortwave lines of the edge emission likewige drop sharply,
while the intensities of the shortwave components of the doublet and
triplet struotures rise. There are > figures and 18 references: 8 Soviet,
2 French, 3 German, 1 British, and 4 American.
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Photoluminescence Within the Edge of the s/ozo/gg‘/}n/m/w/o*(o
Fundamental Absorption of Mixed BO14/B0O11
cdSe - CdS Crystals

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademil nauk SSSRH
(Institute of Physice and Technology of the Academy of
Sciences, USSR)

SUBMITTED: March 28, 1960
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s g v @ and HOVLKOV, B. V.

"Fine Structure of Spectral Cwrves for Excitation of Photoconducttivity
and Luuinescence and ite Connection with Exciton Abeorption.”

REPCRT TO be subimitted for the Intl. Conflerence on Photuconductivity, IUPAP,
Cornell University, Ithaca, N. Y., 21-2% Aug 1961,

Leningrad State Univ.
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8/181/61/003/001/041/042

ﬂ‘ o?l/&/ B102/B204

AUTHORS : Gross, Ye. F., Zakharchenya, B, P., and Konstantinov, 0. V,

TITLE: Effeat of the inversion of a magnetic field in the exciton
absorption spectrum of a CdS orystal

PERIODICAL: Fizika tverdogo tela, v. 3, no., 1, 1961, 305-308

TEXT: Studies of the effeot of a magnetic field upon the absorption
spectrum of CdS, on which the authors have made a report in Ref, 1, are
intended to determine the exciton energy spectrum and its relation to the
band structure in CdS. The experiments deacribed here were carried_.out
with 1 ~ 34 thick foils of ﬁds single orystals, whose optical axis A was
in the plane of the foil. wvas either parallel or perpendicular to A.
(3 is considered to be a veotor, because the crystal has no inversion
center). The orystals were ogoled to 1.3%K and remained free from
deformation., In the case of % [ I, the exciton absorption lines with

A = 4853, 4813, and 4806 A were weak and so narrow that the effect of the
-field upon them could be easily observed. The line with A = 4813 A, on
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8/181/61/003/001/041/042
Effect of the inversion of & magnetio... B102/B204

which the inversion ef{feot could be best observed, had a satellite 1ine
with A = 4814 A, At X4 H, the 4813-1ine split up into a doudblet, whose
center of mass was shifted toward higher energies relative to the
original line., The weak 4814-line, whose origin is not quite olear, is
also split up into & doublet; the components are weak and not so far
apart as those of the main line. In the case of inversion of the field
direction, the manner of splitting is considerably ohanged (shift of the
main doublet AA = 0.4 Aj intensity ohange). The essential change in the
gpectrum ocourring when the field direction is inverted, coneists in a
shift of the Zeeman components and in a change of their intensity; the
same effect is attained if the field is left as it is, and the crystal is
rotated through 180°, Also the line with 4853 A, whioh ie not split in
the field, shows no effect of inversion. The line with 4806 A shows a
complex splitting, and the inversion effeot may be observed only with
diffioulty. The ohange of the sbsorption speotrum cannot be explained
within the framework of the speotroscopy of an isolated atom, above all,
because the effeat is in contradiotion to the invariance of the
Schrddinger equation with respect to time reversal, The question is now
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5/161/61/003/001/041/042
Effect of the inversion of a magnetic... B102/8204

examined as to what possibilities are left by the invariance of the
quantum-mechaniocal equations with reapeot to the time reversal for
excitons in the orystal, The invariance is formul_a'ted by means o_i; the
Onsager principle for the conduction tensor! opv(k.u,- { = ow(-k,w,ﬁ).

Then the power absorbed per c:m3 with a given A and §/H

w(B) - %—Z;Eur:,neow(i,u,‘ﬁ) and W(-B) = -%-;EuE,Reow(-K,u,'ﬂ). Herefrom,

-
the changé in the abasorption spectrum in the case of inversion of H may be
observed. In the presence of an inversion center in the absorbing medium, \X

the effect would not be observable. The shift of the Zeeman components in
the case of field inversion may be due to the following effect: The
excitons excited by the eleotromagnetic wave move translatorily with

¥ = hK/u (u - effective exciton mass) and, in the presence of a constant

nagnetic field, they generate the field E -h[?,if]/au. In a orystal
without inversion center, the exciton gstate has a dipo? moment d, and
to the energy of the exciton in the magnetic field, -(d,B) is added

additively. 3 is parallel to 'K, and the energy determining the ghift
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Effect of the inversion of a magnetic... B102/B204

equals Ae'v(x,[_l:,.lﬂ). If any of these vectors are parallel, Af£ = 0 -
and thus no effect may be observed, e.g., with £ |, There are 1 figure
and 6 references: 3 Soviet-bloo and 3 non-Soviet-bloc.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR imeni akad. A. F.
: Ioffe Leningrad (Institute of Physics and Technology of the
AS USSR imeni Academician A. F. Ioffe, Leningrad)

SUBMITTED: August 24, 1960
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GROSS, Ye.F.; SHEKHMAMET'YEV, R.I.
Connection between edge luminescence and the structure of the basic

absorption edge. Fiz. tver. tela 3 no. 3:889-894 Mr '61,
(MIRA 14:5)

1. Leningradskiy gosudarstvennyy universitet imeni A.A. Zhdanova,
(Absorption of light) (Luminescence)
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GROSS, Ye.F.; ZAKHARCHENYA, B.P.; KANSKAYA, L.M.

Investigating the Stark effect of excitens in oriented single
crystals of cuprous oxide. Fiz. tver. tela 3 no. 3:972-978
Mr 161, (MIRA 14:5)

1, Fiziko-tekhnicheskiy institut AN SSSR, Leningrad.
(Stark effect) (Copper oxide-pectra)
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9,‘,,,77(/05-4/444? B102/B209
ost, Yg:_fzapnd Novikov, B. V.

AUTHORS: Gr

..

TITLE: The relation between background and the fine-structure
maxima of the spectral curves of yhotoconductivit; in Cds

single crystals }\
PERIODICAL: Fisika tverdogo tela, v. 3, no. 4, 1961, 1249-1252

TEXT: In previous papers (ZhTF, vyp. 4, 913, 1956 and DAN SSSR, 110, no. 5,
761, 1956), the authors reported on the discover of a complev structure of
the spectral photocurrent distribution at T = 77°K in the ra:.ge of the known
exciton absorption lines. These distribution curve: may be divided into

two classes: The first class contains those in which the exciton absorption
lines coincide with the photocurrent maximum, while the second class encou-
passes such in which the exciton absorption lines coincide with the photo-
current minima. According to this classification, the crystals differ
eggentially in the character of the short-wave drop of rhotoconductivity.

In a later puper, the effect of defects and surface conditicn of €4S crystals
upon absorption lines and photocurrent curves was studied. These studies
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The relation ... B102

B209 \)(
have now been continued. Both classes of CdS crystals have a structureless
background. Fig. 1 shows that the relative values of maxima and background
differ greatly in different specimens. In the curves danoted by a, E was
perpendicular to C (E - electric vector of the exciting light, C - optical
axis of the crystal), whereas in those indicated by b, E was parallel to C.
Like M. S. Brodin, the authors found that the background is considerubly
polarized in the direction of the electric vector EIC. The structure of the
photoconduction curves vanishes in many cases if the surface of the crystal
is subjected to a slight treatment. In this manner, curve a in Fig. 2 was
obtained from a3 (Fig. 1) by wiping the surface of the crystal with wet cot-
ton. The sensitivity of the specimen decreased. The structure of the curve
after polishing had such a shape that the crystal had to be assigned to the
second class. The authors also determined the spectral distribution curves
of polycrystalline CdS films sputtered upon glass tackings. In such films
which exhibited a structured absorption edge, also u structure of the photo-
conduction curves was found. The background was very high inthis case, and
the fraction of radiation used to determine the structure accounted only for
some per cent. These facts speak in favor of an interrelation between the
photoactive background (or part of it) and the lat.ice imperfections. Films
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- having no structure of the absorption edge had completely smooth photocur-
rent curves at 779%. V. L. Broude, V. V. Yeremenko, V. S. Medvedev, M. K.
Sheynkman, N. N. Chikovani, and M. S. Brodin are mentioned. There are

2 figures and 10 references: 7 Soviet-bloc and } non-Soviet-bloc. The

‘two references to English-language publications read as follows: D. Dutton,
Phys. Rev. 112, 785, 1958; D. G. Thomas, J. J. Hopfield, Phys. Rev. 116,
573, 1959.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova
Fizicheskiy institut (Leningrad State University imeni
A. A. Zhdanov, Institute of Phyaics)

SUBMITTED: September 26, 1960 X
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GROSS, Ye.Fej ZHILICH, A.G.; ZAKHARCHENYA, B.P.; VARFALOMEYEV, A.V.

Magneto-optical studies of quadrupole oxcit'on tranal tions in Cuy0
crystals, Fis.tver.tela 3 no,5:1445-1452 My '6l. (MIRA 14:6)

1. Fiziko-tekhnicheskiy institut imeni A,F,Joffe AN SSSR, Leningrad. -
(Excitons) (Cuprous oxide--Magnetic properties) (Crystal lattices)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

S SR RN BT DR A P SE AR PR AT T T Y 3 s e

. . A
i W - v
e

ERA

[T R S KA

- il
Voie 1

) v 1!‘-“ h't
et “,g.ixri:'\'llli‘-“

Lhe ens il

163
"‘. dRevEe T,
‘s T3

m:sji‘l‘ .
SRR R RS LI

Avanrotion nhe

v e pd b Tha o

APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00051703

CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703
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Effect ¢f recoil of momentum and... B102/B214

I'_\Eexn. On account of the dependence of M:xc on the direction of propaga- K

tion of light, the exciton recoil effect should also depend on the angle,
and in anisotropic crystals on the direction of pclarization of light.
The effect ahould be experimentally observable in exciton spectra, e.g.
from a determination of Vabs ~ Vemiss® Such a line displucement of

,,|o°4 ev has in fact been observed in luminescence apectra(HgJ?, cds).
However, it is not yet granted that this displacement has no other
crigin. There are 6 references: 3 Soviet-tlcc and 3 non-Soviet-bloc.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova
(Leningrad State University imeni A. A. Zhdanov)

SUBMITTED: February 23, 1961
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6
s/1€3}%a/005/010/019/o36
B

29,2000 7,1, 14¢3)
AUTHORS Gross, Ye. F., Zakharchenya, B. P., end Razbirin, B. 8.

TITLEs Magnoto-optioal effects in the absorption spectrum of a
cadmium-sulfide orystal

PERIODICALs Fizika tverdogo tela, v. 3, no. 10, <961, 3083 - 3091

TEXTs The Zeeman displacement of the two groups of absgrption lines o§)

cadmium-sulfide orystals was investigated (4889 - 4860 Ry 4860 - 4660
Experiments were made in magnetio fields of up %0 35,000 oe &t tempera-
tures of 4.2 and 1.3 K. The long-wave group was investigated with the
aid of thin orystals (from ~1p up to some tens of microns). Tgo
dispgrsion of the i ffraction-grating spectrograph used was 4 X/mm and

1,7 X/mm. Line splitting was found to depend on the polarization and on
the direction of the magnetic field. A diamagnetic line ghift was
observed which is jnoreasing with the magnetic field strength and with the
quantum number (in the oase of the hydrogen-like 1 nes). The Zeeman
splitting of the weak lines between 4889 and 4854 A was not uniform for
all lines studied. In a disoussion of these results the suthors ghow that bk/

Card 1/3

APPROVED :
FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703(



IIA u
PPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703

296
s/1e};23;b03/010/o19/o56

Magneto-optical effects in the... B104/B108

an electric field acts on the exciton levels in a magnetic field.

A. G. Samoylovioh and L. A. Korenblit (DAN SSSR, 100, 43, 1955) studied
the aotion of a Lorentz field on an exciton moving in a magnetic field.
The results obtained here are explained as followst The excitons of a CdS8
crystal have 8 dipole moment caused by the asymmetry of the intra-
oryetilline field, The axig f this dipole is directed along the optical
axis X of the orystal., If AllE, the electgig Lorentz field is
perpendioular to the dipole axis, and if ALH, it is parallel to the dipole
axis. In the first ocase, the Stark effect obviously reaches & minimum,

In the second case, & gtark effect is observed on exciton levels of
greater radii. The discovered diemagnetic shift of absorption lines con-
firms the existence of exciton series which are related to the complex
band structure in a Cd3 orystal., The Zeeman effect proves the complex
energy structure of an exciton in a Cd3 crystal. The appearance of &
Lorentz field in magneto-optical exciton affeots indicates the existence
of a movable exciton system. There are 3 figures, 2 tables, and

12 references: 8 Soviet and 4 non-Soviet. The three most recent refer-
ences to English-language publications read as follows: E. F. Gross,

J. Phys. Chem. Sol., 8, 172, 1959i J. J. Jopfield and J. G, Thomas, Phys.
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Rev. Sit., 1, 7, 1960; R. G. Wuler and J. O. Dimmok, Phys. Rev. Sit., 3,
372, 1959.

ASSOCIATION: Fiziko-tekhnicheskiy institus im. A. F. Ioffe AN 88SR
Leningrad (Physicotechnical Institute imeni A. F. Ioffe,
AS USSR, Leningrad)

SUBMITTED: May 17, 1961
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29699 s/181 61/003/010/028/036

24,3500 (1137,113%) B125/B102

AUTHORS s Gross, Ye. F.y and Shekhmamet'yev, R. I.
———

TITLE: Complex structure of excitation spectra of luminescence of
HgI2 and Pb12 crystals

PERIODICAL: Fizika tverdogo tela, V. 3, no. 10, 1961, 3162 - 3166
TEXT: The authors determined the excitation curves for luminescence of

nglz crystals and of sublimed Pb12 layers at T = 779K. According to
Y. A. Arkhangel'skaya and P. P. Feofilov (DAN SSSR, 108, 803, 19563 Opt.

an—

i spektr., II, YYP- 1, 1957), the intensity of each luminescence band of
an 3512 crystal is in different ways a function of the intensity of the

light source. The first series of HgI2 crystals has been grown in the

authors! laboratory by K. F. Lider who empoyed slow crystallization froa
a solution of 8312 in acetone. 4 second series of apecimens was grown

from the gaseous phase. Fig. 1 shows the luminescence intensity of H512 lX

crystals as a function of the exciting wavelength at T = 77%K. No
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absorption lines correspond to the apparent peaks at 5360 and 5280 £

(+ 20 - 30 £) found on the excitation curve 2. The structure of the ex-
citation curve for red luminescence of the same HgI2 orystals was found to

be hardly influenced by surface treatment. The various luminescence bands
correspond to various crystal centers. The yellow-green and the red

juminescence are closely related to the exciton absorption linea. PFig. 2
shows the excitation curves for red luminescence of an H312 single crystal

at T = 779K. PFor excitation with EINC the peak at 5330 £ does not appear

on the excitation curve, For EIC the peaks at 5330 and 4932 £ will occur.
The latter is due to incomplete polarizetion of the absorption line

A= 4932 £. The authors also investigated the exoitation spectrum of the \x
low-temperature luminescence of various PbIz crystals. The specimens were

sublimated at ~400°C upon a glass backing. The spectral lines found are
curved, deformed,and are shifted relative to the absorption line )\ = 4948
of Pb12 single crystals toward the short-wave region of the spectrum. The
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results of this paper point to a close connection between broad lumines-
cence bands of HgI2 and PhI2 oryetals and the structure of the self-

sbsorption edge. The maxima and minima of the luminescence excitation
curves could correspond to lines with exciton structure. The authors'
experiments have shown that excitons play an essential part in the
luminescence excitation of orystal centers and defecta. There are 3 fig-
ures and 8 references: 6 Soviet and 2 non-Soviet, The reference to the
English-language publication reads as follows: S, Nikitine et G. Perny.
C. R., 240, 64, 1955; 8. Nikitine. Phil. Mag., 4, 1, 1959.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova
(Leningrad State University imeni A. A. Zhdanov)
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Miltiformity of spectral photosensitivity curves of pure CdS
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AUTHORS: Gross, Ye. F., Kalyuzhnay. 5. K., and Nedzvetskiy, D. S.
R S
TITLE: Complex structurs of the atscrption spectrum of mono-
crystalline galiium phcsgnide

PERICDICAL: Fizika tverdogo tela, v. 3, no. 11, 1361, 3543-3545

TEXT: Single crystals of GaP were invistipated at nitrogen temperature.
Single crystals 4 to 5 mm long, 0.3 mm %> a few microns thick were ottained
from the melts by crystallization (G. Wolff et al., Bull. Am. Phys. Soc.,
29, 1, 1954). 1In transmitted light tuin -rystals appeared orange and thick
ones yellow-green. The absorption spe:tra were faken with an WCTT-67
(1s7-67) spectrograph with a camara cf *300 mm focal length. In the region
studied the dispersion was 10.5 R/mm. The absorption edge of a GaP single 0(
crystal is shown in Fig. 1. This spestrun #as taken for specimens that had
boen cooled slowly. Rapidly cocled sye:imens had only one broad line
(5363.2 ) which ie shifted into the lons wave range by a few angstroms.
The lines can be grouped in pairs: ar iriense narrow and a #we¥k narrow
line, a weak and a strong broad line, and %wo troad lines. The distance
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Comélex structure of %the absorption ... 5104/B138

between the lines in each pair is 130 cc  =within the limits of error. It

is concluded from this structure that *he valence band of the crystal

consists of three bands from each of whinn *he electrons make transitions

to two discrete levels below the bottorm f the conduction band, urder the ’x
action of light. A possible energy level scheme is shown in Fig. 2.

There are 2 figures, 1 table, and 7 ref«rences: 2 Soviet and 5 non-Soviet.
The three most recent references to English-language publications read as
follows; E. 0. Kane. J. Phys. Chem. Solids. 1, 249, 1957; F. Stern, R. M.

Talley. Phys. Rev., 108, 158, 1957; R. Eraunstein. J. Phys. Chem. Solids,
8, 280, 1959.

ASSOCIATION: Leningradskiy gosudarstvenrnyy universitet im. A, A. Zhdanova
(Leningrad State University imeni A. A. Zhdanov)
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