"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86- 00513R001239820014 1

Cruntry
Category

Abs Jour
Author
Inst
Title

Orig Pub

Abstract

Card

RO R I KR AR S P o2t BRI NS m A SR B RS UG

SrmAYTIe Ty

%ummm' il

CZECHOSLOVAKIA
Forestry. Forest Culvures. X

Rzh3ioi,, No 6, 1959, No 24742
Kriz, Voj Chlebek, M3 Pekar, Ho

Glanduﬁar Allanthus from Seed-Growing and
Forest-Culture Pcint of View,
Lesa. praece, 1957, 36, No, 3, 116-118

Experiments on the preservation and sowing of
ailanthus seeds in Czechoslovakia ind:lcated
that the highest germination 1s attained at
the vernal sowing of stratified (84 days)
seeds. The preservation of the seeds i1n win~
tertime in small bags in a cool place produces
no nosltive results., Good results were obtail-
ned by the autumnzl sosjng of the sceds imme=-
dlately after the harvest, - M, K, Bush
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"Feristance of Nnmc at liigh Currimt D.mdty ir a Pulse Systems,® L. A. Ignatiyeva
and Se Go Kalsshnikov

2y Exaper 4 Teorst Fis® Vol XXII, No h, rp 395-399

Kiect nz:sst.anct of tnin Wives of (old, silver, copper, platimum and tungsten was
stofied Tor current iulses of sttion ©F the erder of tens cf scroeeconds, aad
for cwwront densities up te $.10° ii/aq em, depending on energy introduced: into
the wives. It wee found that in the case ef gold, silver and copper the
ruimn'-o coincider with that down to low ntsé Inm eaex of platinum

aig.fc{”ment densities over 1;16°4/2q c» the resistance increaces
rapidly. incresses with i lowering of texp. Indebted to M. H. Sobolev and

N: A. Peliars Feralived 20 Jul Slc
25121
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'KLRBANOV, M.A,, jrof. (Kiyev); Prinimali upbastiye: BEREZITSKIY, AV, (Kiyev);
PRXAR!, F.P.; SAVENEOV, D,I.; TARANINKO, M.I;3 NMELAMED, MA,;
BORSHCHEVSKIY, M.L. (Odessa); VIL'NYANSKIY, L.I. (Khar'kov);

SOKOLOVA, Yu,I. (Khar'kov)j.ABERMAN, A;A;; KULAKOVA, S.A, {Simoferopol');
FUKS, R.A. (Dnepropetruvek’ s BEZNOSCVA, Zh.A, (Vinnitsa); KUKLINA,

N.P. (Zhitomir); SIDORENKO, G,P, (Chernovitsy); D'YACHENKO, N.S.
(Starinlev). \

Reduction in the periods of therapeutic pueumothorax following its
use in combination with antibacterial thepppy. Y#ach. delo no.12:
36-40 D '60. : T (MIRA 14:1)

1, Ukrainskiy institut tuberkulega ‘meni F,G,Yanovekogo (for Klebanov).

2, Dispanser Yugo-\Zapaankh shelegnyfkh dorog (for Aterman). )
{ PNEUMOTHORAX " TUBERCULOS

\
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PEKARS, P,P,, gtarshiy nsuchuyy sotrudnik; SHEVCHENKO, L.A. (Bobrinsts)
GUN, S.I. (Genichesk); RYBINA, N.A. (Novo-Ukrainka);
PASECHNIK(WA, 1.G. (Bernznigovatoye); MATVEYEVA, Ye.M,
(ARBUZINKA.); PODOL!'SKIY, L.G. (Starokazatskoye); GIISHAYEVA,
A.P. (Peschanoye); PYATOVA, A.S. (\Iar'vlu'ovkaxe

Efficacy of artificial pneumothorax in pulmonary tuberculosis
patients under rural conditions., Prohl. tub, no.8:71-75'€2.
(MIFA 1629)

1. Iz Odesskogo nauchno-issledovatel'skogo imstituta tuberku-
leza (dir. - starshiy nauchnyy sotrudnik M.A.Yerusnikin).
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22063 Dekar', 0, 1, el tivnest' Vosstencvlennoro pnavictorelsa, Tcohen, oa _sil
Veuch imeled, inets cuharkulsye v Odeses, Uo7, 1940, ¢ 0300,
Sur Jevepis' Lhurnal 'vyih Statey, Tol I, ogivs, 10.C,
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PEXAR', P. P, HE
"A Recovered Pneumothorax Cazse,” Prot. Tuber., No. 2, '

1949. Cancd, Med, Sci., Uzbek Sci. Res. T. B. Inst.,

~c1949~,
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’ Length of tterapeutic application of unilateral artificial pneumothorax.
~ Probl, tuberk., Moskva no, 5:41-45 Sept~Oct 1952, (CLML 23:5)

1, Candidate Medical Sciences. 2, Of Odessa Scientific-Hesearch In-
stitute for Tuberculosis (Director -- Candidate Medical Solences M, A,
Brusnikin),
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ROZENBERG, G.1., kand.ved.vauk; EREAR', P.P,, kand.med,nauk;
il » [ [
ZRLENEO, Ye,¥,, kand,med,nauk; SOBOLEVA, L.I,, naucl'myy sotrudnik;
LUCHIBSKAYA, L.V., nauchnyy sotrufnik

Treatwment of pulmomsry tuberculosis with metazid and larusan,
Pat.,klin,4 terap.tub, no,8:126-130 '58, (MIRA 13:7)

1, Iz Xiyevukogo i Olesskogo nauchno-issledovatel 'skikh ineti-

tutov tuberkuleza.
( TUBRRCULOSI ) (ISONICOPINIC ACID)
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TARANENKO, M.I.; LUCHINSKAYA, L.V.; PEKAR!, PoPes TSITKO, T.M.

Effectiveness of the treatment of tuberculosis, with antitacterial
and hormone preparations according to clinical and experimental
dat&. PrObl- tub, 42 110.12:39-44 '610.

(MIRA 18:8)
l. Kafedra tuberkuleza (zav, - dotsent M,I,Taranenko) Odesckogo
meditsinskogo instituta imeni N.I,Firogova i Odesskiy nauchno-
issledcvatel'skiy irstitut tuberkuleza (direktor M.A.Brusnikin).
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UBER/Hucen acd Aniral Morphology - Norual and Pathological. S
Circulatory Systen.

Abs Jour : Ref 2hur Biol., No 11, 1958, 50251

Matior - Rekor e Belry

SrEIN R

Inst . Stalinabad Medical Institute

Title : On the Problen of Fields of the Overlapping of Bluod
Vessels in the Basal Ganglia and the Internal Capsule.

Orig Pub ¢ Tr. Stalinobadsk. med. in-ta, 1955, 14, T5-79

sstract ;A study of cerebral bload vaessels in nen ranging in age
fron 16 t5 70 years was carried sut by neans of sirmltao-
neous injection of variously stained pelatins-rlycerin
pass into the antericr (ACA), medial (MCA) and pusterior
(PC\) cerebral arteries. Braonches of ACA are aistritu-
ted in the capitulun of the caudatun and in the anterior
part of the lenticular nucleus, bLranches of MCA in the

carad 1/2
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FEKAR, L., inah,-fisik

Three mysteries of light, Znean, ta pratsia no.10:22-23 0 '62,
(MIRA 15:10)

(Optics, Physical)
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Jocities | p ol a y
Hull. acsd. s, U KN 8.
ye. JON8, 47 i Nnghah,
734). The case of an kical hamogeneouns plasina
vonridered.  Jotlucnce of the walls {tevoentenatuon, -
fusion, etc.) 1v not taken wio cousideration.  {uder
plasma conditions Coulomb's interaction of the clections
leads to Mavwell's distribution of cloction energies. The
wckastic cullinons of electrons with atoms distoet somiew hat
this distiibution of energics creating a shottage of high.
speed electrons vu a surplus of fow-speed clectrone.
Elsstie cdlisons of ebectrons with stoms and with ivns
w1 0ot esseatial to the cnergy distribution. At suh-
viently high pressures the clastic collistons remder the
lunction of inpules nore symmetric.  In the future i1 1
Moposed to tuke up the cam of linear incresse of the prob.
aluhity with tie energy of the clectron. W. R. Henn

&Dbtrlbntiu. ?’ |‘ et
scharge. 8. 1. Pedar.
Classe sov. malh, w3078
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205, Rackitying ofivel of samissndusters ith bsoking hapers. . S_PEXAR...

% J.of Eap.and Theor. PAys. U.S.5.R..0,0, 9. 334830, 1990, /u Russian.—
k2 ‘The suthor develops i theory of the rectilying action uf semiconductors
. with bixching Jayers. The distribution of potential sl space charge in a
i{ ssmicosductor carrying a current i3 discussd, and the chasacteristic curve @ 2
L3 and cosficient of rectification are deduced.  The ordcr of magnitude of the i
[ frequanty at which fraquency dependence of rectification should occur 1s : 0
calcnlated. The thacev is found to agree well with experiment. D.S. H Y
Hioo
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Moinl-Bemicondacisr Ooninct and the Oonlast
Poleatial Drop.- 5. ). Mvhar (Hull Aiod. N6
U KNS, sée phys, 1agi, Vil s, N g8, pp
422 ¢33 In Russian with Enghsh sunmary ) A
throry of the metal semnondwtor contart 18 o
salered which difiess from those provisly gkven
by Mt aud Johnson by takng nito avcwunt the
adstnbution of the cencentietion ol comlutng
clentions 13 & semicomnducton caamd by the jassage
of the curtent  Contact potential dilleivnis and

their depondence on cusnat density coukd thus te
cakulated  The evpnmental data of Lpadenko
Fedotus & Felvabihona (0810 above) contini the
thoory
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PA 54T90
USER/Physics Jul/Aug 1946
Cryitals
Kleatrons

"1ocal Quantum States of an Klectron in an Jdeal Ioni
Crystal," S. Pekar, Inst Fhys, Acad Sci Ukrainian BER;
Kiev State U, 6 pp ‘

»Journal of Fhysics UBSR" Vol X, Mo k
Study of the local states of an electron in an ideal
orystal: proof of stability; calculation of basioc

parameters, emergy of heat dissociation and long-wave
1imit of photoeffect. Received, 19 Nov 1945.

p ... 3 . 5190 |
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PA 54T87

TUseR/mystes T 0 Jul/Ang 1946
: Polarization
Dielectrics

"sutolocalization of an Kleotron in an Inertially
Polarizing Dielectric Medium,” S. Pekar, Inst Phys,
' Acad Soi Ulrainian SSR; Kiev State U, L pp

®*Journal of Phyeics USSR" Vol X, Ko b

8tudy of the stationary local quantum states of
e#lectrans in a homogeneous, contimmous, inertially
polarizing dielectric, in which states the potential
well is due to the dielectric polarization of the
medium by the electron itself. Equatioms for the
ground state of the electron snd the Rigmmfunction.
Received, 19 Kov 1945.
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FirAl, S. 1.

"The febiod of Bilective Dafc ©ur wne Llietrar et f g e
Fryeies, Lo, Uo 4, 1344

Lys. Inste Al BEMN AT OSE, 2nd nicv otate
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PERAR, 3. Fa 30u0

USSR/Dielectrice Apr 1646
Electrons

*Auto-locnlization of the Electron in a Dielectric
Inertially Polarizing Medium,” S. Pekar, 8 pp

"Zhur Eksp i Teor Fiz" Vol XVI, No 4

Discussioca of quantum stationary local states of
electrone in & homogeneous continuous dielectric
polarizable medium, and determination of the energy
and psi-function of the ground state of the electron.

13147
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USER/Electronse Apr 1986 |
Crystals - Measuremento 1

"1ocal Cuantum States of Elsctrons in an ldeal Ion
Cryetal,” S, Pekar, 8 pp

"zhur Ekap 1 Teor Fiz" Vol XVI, No 4

Discussion of local states of electrons in an 1deal
crystal, demonstration of the self-consistent states,
and computation of parameters, the energy of thermal
dissoclation, and the red toundary of the photo-
electris offect.

13Th8
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. Zhur. spevtrum as comparer! with the red it and the great
Theo ol wpred m' N ﬂi’“g‘fn"—"'{:{\:ur-ctnlﬂl rl\hl‘ wirllth of thy cond . 2one, 5 e.v. for KCl, as compared
khp. Teoret. i 17, ﬂm cely are u.uttd as electyons with the nartow Fhand o~ 0 tewv). The m“ll:l ;l\‘vu
formed Ly irmudiation ur &k “.!\;ﬂ:nvhoull cf » lattice point for the vseitlator strength ol the most strongly 'a .o{l u;.(
localised in a crystal in the “-ll'li the addal, potential well transition 13 - 2 p, for the p-»lnrun'l).ud. and lor the ‘
vacated by u Balide lon, W0 L0 on of the crystal by venter, 0.8 and 0.7, at e n? = 4 and ~l.msg-.lin umm.;:c
atising as a result of .!hjhf_" P ansiderations of the en- with the cxpah. 1R und 0 7 for NaCland KCI, resp. Tt
the localized clectron it function of an electron in an niodel further accounts for the abrence of line ll_md:‘n ;In
r1gy spectsumn snd the wave h:| modcl show that, in the the F-band, and provides 4 gaal, intezpreiation of ‘t"c
Fenter corresponding to I' 1. the clectron passes 10 2 photocond. and its temp. dependence.  The theoretically
abscrption of light in the Fohat ‘trumn, ead not iato the calesd. ratio of the thennal diswen. cnergy and the quan.
disrete level of the ety ”“.‘(u] " This point of view tum at the max. of the F-absorption band |;in.l.m .‘"'el:
cond. aone, BS 13 commonly “‘Y: lal.‘cd to tbe particular ment with the data of Smakula ‘C.A. 20, 3%16Y) for .lk.:xl
is su both by '“-}" jon :duwn from that wodel. wetal halides.  The eflective mass of the electron “x:io'n
maodel chosen, and by concliI Sogpe photocond. of estd. from the position of the max. of the F-abt:xp
The Iat growp includes "R.‘ \':.l with the absorption re- band.  The clectronic cond. of tonic crystals can be inter-
colored crystals o cl-:l';n‘w: '"".ym-. Gaumian shape of preted with the polaron assumed to be the muln\:cn;_vhmA
wmaining unchanged: the nzarty Y e simall width of the N. Thon

the absorption spevitam cuive, an
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Thermlonic Lmisslon from metals coated with a thin 5 v k'tT"" ! !
layEE5I R ORCIT. TS, L. Peburjund O, F. Tomse-
vich§ ZXur. " Tekh, ¥is. 17. I.WT»'J‘;{INT).——- “heoretienl a
paper. The thermionic emission from u thin layer of an A
electronie semicondyctor Iying on 1 wetattic substrite fa
caled. by usjug Richardson's formula. The existence
of :mportant clec, ficlds in the seiiconductor is fecognized.
As a result of these fields, dipole layers are induced on the .
serticonductor, and there isa corvesponding change in the ¢
work function. Iy the presence of strong ficlds there s
an ampere-voltage claracteristic whicht is independent
of the trausparency cocfl. of the semiconductor-vacuum

“bﬂlmd‘!ryt.., i — e i el \v !n-RO(h_ N

<
.
114
t.“ﬁ“
<

>

14-1"
APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R0012398200



"APPROVED FOR

CIA-RDP86-00513R001239820014-1

SR R R M R
° 'Y TYIXXEE N
? ?eee eeeree? ssdswv v~
" “ Yy w B IR
[ 8 ﬁ,j_.Ll,Llllellvl O SR R
R L sy e o0el . . eI
’ eare phrd b st T AN Al win
'
ol
> 24
o ¢ New conteption of the electonie conductivity of tonle
[ 1 J [} L S debehar (Kiev Siate Univ). J- Expll.
- Theovet. I'hys- EELRL 105 DRI tIn Rusian}i
A H ci. C.A. 4L, Aand. Baske carriers of tbe cond. in tonkc
3 empconductors are not clectrons in the cond. sonc but
% polarons,”” Ic- welf-loratized electrons malntained 1o ~0®
- e b atate by the .mk.-d-wmm; of the crystal under
the influrnce of the fied of the toralimd electron: Trami: , 90
i thony froan the gonal 10 the polston state s acvompen lrg®
N 1y & gain o energy. Inthe clec. febd, polarons maove like .
neg. charges Theoretical culen. of the mobility » of the R 2 1 J
prorkatonts lads Lo uD c-“m-«hm from which the il Y )
value of w for NaCl is ested. at 1080 i v, e, combt e
ent with # < 83 fromn the Hatl offect amd tie phetewond. e e
(Evene, 1. 34, o240, Values of w for Cud) Motd:, ‘i@
a-ALS, and 8-Ax from eapth. data of clev. comd. amd v
the Hall const, twing in nummeral agreement with thaw , @
heoretically caled. for polarons, corroborate the predomi - Y )
wance of the rele of the lavter ovet that of zonal clectrons -
~. Thon o0
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"Theory of mobility and the Hall effect allowing for the field of charged
impurity ions."

repogt submitted for Intl Conf on Physics of Semiconductors, Paris, 1y-24
Jul 64,
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PEKAR, S. I.; RASHBA, E. I.; SHEKA, V. I. =

[ R

"Combined resonance on impurity centers aad in inhomogeneous magnetic fields."

repogt submitted for Intl Conf on Physics of Semiconductors, Paris, 19-24
Jul 6h.
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i PYKAR,

" Nuolesr’ Phnics - Polaron - '

'-"srreouve Mass of the Polaron,” L..D,. maau, s.1.
* Pokar, Inst Phys Problems, Acad Sci USSR; Phys'
Inst, Aoad Sci Ukrainian SSR, 5 pp. -

”Zhur Ekoper 1 Met Fiz" Vol mn Bo 5

The conductor of current in an ionic lattice is not
the zanal condustance electron tut & polaron, The
- conservative motion of the polaron is stulied as a
* vhole unit.  The energy dependense of the system is
. glven as & function of the alternating motion of tho
. polaron and equation of notion of the polmn in an
uwml ﬁon. '
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USSR /Muclear Physics - Polarons Sep 49

“Ths Theoary of Polarcns,” S. I. Pelar, Phys Inst
Acad Sci Ukrainian SSR, 10 PP

b4

"Zhur Exsper 1 Teoret Fiz" Vol XIX, No 9

Commiders a polaron in an ionic crystal.
Comsfders the oscillations of tho ioms from

the standpoint of quantum mechanics. OCalcu-
Jates tho mass of a polaron in rectilimsar motion.
‘®tains vaves of polaron states. Waves bave

& continucus snergy spectrwum. Discusses
scatioring of polaron vaves by optical
cecillations of ions, and calculates the cor-

.} responding freo path and mobility of the !
BL__) 62/h9799 B

m _,
m
|
m
|
|
m

USSR/Nuclear Physics - Polarons Sep k9
, (Conta)

polaron, Witd respect to mgnitude, the cal-
culatod mobilities corresapond with the measured

modilities of current carriers in semiconductors.
Sulmitted 11 Apr 49,
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USSR/Phypics - Electrons, Conduction Mar 50
Luminescence

"Recombinaticn of Conduction Electrons on Color
| Centers in Crystals,” 3, 1. Pekar, Yu. Ye. Per-
¢ lin, Phys Inst, Acad Sci Ukrainian SSR, 3 pp

* "Zhur Eksper 1 Teoret Fi" Vol XX, No 3

Applies theory of recombination to colored al-
kaii-haloid crystals. Calculates displacement
of photoeiectron, i.e., average path traversed
by electron in direction of electrical field up
- Yo moment of its recambination on color center,
- Compares calculated displacement with experi-
;w. Reasurements. Submitted 31 Oct h9'155'1'63
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USSR/Physics - Semiconductors par 50
Electrons, Conduction

“Mhe Theory of Recombination of Electrons in
Semiconductors,” S. I. Pekar, Phys Imst, Acad
8ci Ukrainian SSR, 6 pp

“Zpur Eksper 1 Teoret Fiz" Vol XX, No 3
Discusses recombination of comducticn eclectrons
in charged and neutral centers. Makes quanti-
tative study of case where probability of local-
{zation of electron close to a center is suffi-
ciently large aund therefore velocity of recom-
bipation is limited and is determined by speed

USSR/Physics - Semiconductors {Contd) Mar 50

of electron diffusion to the center of recombine .
ation. Calculates coefficient of recambinatiom,
average displacement of electron in external
£1#1d, and electrical conductivity due to irradi-
ation of crystel by light, X-rays, gamma TIays,
or charged particles. Submitted 31 Oct k9.
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USSR/Physics - lattices Jun 50
Conductivity, Hole : .
“Thie Theory of F-Centers," 5. 1
. I. Pek
Phys, Acad Sci Sn.n»ﬂ.mb. SSR &, Inst of

"Zbur Exsper 1 Teoret Fiz" Vol XX, Xo 6, PP 510-522

which a conductance elec-
se to a vacant node of

Considers ionic lattice in
tron has been localized clo
the lattice vacated by & negative ion. Calculates
SBEXET levels and wave-functions of localized elec-
tron and ions. Obtains F-band of light absorption
with characteristic "bell-shaped” form. Theory

e8grees. vith experience: It explains well the h_o,g.,

- .._.mw.m_.m_m 3

, .
USSR/Physics - Lattices (Contd) Jun 50

of absorption band, its widening and shift toward
red side vhen a crystal is "warmed up," and leads
To correct value of energy of thermal dissociation
of an F-center. Submitted 22 Dec k9.
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PEKAR, S.I.; PERLIN, Yu.Ye.

Lifetime of excited F-centera, . )
21081110 '65. nters. Zhur, eksp, i toer. fiz, l(é m.i;.m)

l. Institut poluprovodnikov AN UkrSSSR,
(Ionic crystals) (Quantum theory)
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v KB : _ 8/0181/63/005/005/1297 /130
L vy Yorethpov, M. Ye.; Pekar, 5. I | _

" JITLE{ Theory of alecirical conduétivity of semleonductors ¥ith due consideratien
. for the Tield of p)mggyg impurity co:ﬁfenb T | : |
'BOUR: Pixtka tvordogo tela, ¥, 5, no. 5, 1963, 12971303

i mm!m scmiconauctora, impurity centers, ﬁ”imth of electyons

3 11"57'63 B (n)mint /505/RE0 1 2 ATTC/ASD/BSD =3Py e A
RTERIION s AP}OOO%M; (k) ‘ /B3 (b) /s 3=wPg olim AT ng(c)

- ABSTRICT: - The current in semlconductors is camputed by solutior of a S=d1mensional
-+ equatlon of electrical conductivity ana diffunion, in which the ‘coulamb shielded
- Tlelds of ion impurities are considered together with the external fleld. A ey
mémber is obtained in the expression for current, defined by the combined effect of
external field and fielis of ion impurities. As g Tesult, the macroelectroconduc-
tivity in an impure semlconductor Proves 1o be less than in Pure semiconduetors witl
‘the sams mobility and edncentration of current carriers. Tnis investigaiion is
entirely theoretical, It is calculated that the dspendence of mobility (msu‘&ting
from the above conslderntions) on concentration of impurdty centers diminishes.
~ The authors state that ihis should not be confused with the long known effuet of
. dissemlnation of chargedl impurities on mobility. BSuch dissemination MRy be
Properily assumed only when the electron free path relative to laitice oscillations
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~ USSR/Physics - Crystallography, ~Jul 51

oon&.ﬁa»ou Electron

..md-.a)m of & Conduction mu.mo.nu.on in an Hmoﬂ.
Howeopolar Crystal,” M. F. Deygen, S. I.
Pekar, Phys Inst, Acad Sci Sn.ﬁ,ﬁbu SSR

..Nucu.gonweoono«mﬂn: <OH NNHmo.w.uﬁ
803808 T

8tudies possibility of elastic local deformas:
" tiom of crystal by f£1d of an electron and . .

stationary location of electron close to de-

. formation. Shows that such a self-conformal
- ,u.ooz. electron state does not exist in the .

wmbﬂw.

g\mﬁﬁ»nm - Crystallography, Jul 51

Conduction Electron (Contd) °

,oaq-«wwcnonﬁuﬂcs approximation, but ounm»u in

more detailed (atomic) model of a crystal, if -

. & suitable crit inaquality is satisfied. In

ubln cage gself-localized. u.wn.wo is more favor-

" able for energy than free state of electrom in
‘ own zone of conduction. Submitted 24 Jun 50.
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PEKAR, s, I,

UBSR /Physics - F-Centers Fov 51

"Theary of F-Centers," g, 1. Pekar, 0, F, Toma-
sevich, Kiey State U

"Zhur Ekeper i Teorét Fiz" yo) XXI, No 11
PP 1218-1222

A model of F-center ig representeq by 2 electrons
®oving in the fielq of a pos point charge (vacancy
of neg ion Or. excess pos jon 1p interstice) ip
inertially polarizing dielec medium, Computes
energy and pai-funct_ion of ground state of p.
center, energy of itg thermal dissociation and
criterion of itg 81ability. Submitteq 26 oct 50,

. 204791
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Investigations on the Electron The i
graphic Tublioning House. ose gy ory of Crystals, Glavpoligrafizdat, !:in Foly-
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R Garyat Sergeya’ Ji -
wilocn, I, Aa '3.!&.3.}«’. 1952, a;fur:.-ne ththuate ;
object of this article i3 the investigation of the rifect of the: |
© iy oo conen, of donors oa the metsllic cond, of semiconductors,*
- a7 " PbS carrying excess Pb is chosen ay a 2ypical example. . By | J 7
;7 mswmipy the polaron thiory of slec, cond. nud by using .
the availsble data, the following conclushns sre reached: | .
- " When tbe cooen. of donors s very high tbe copen. of the
. current carriers 3y independent of tenp, until thermodissocn.
takes place. - The elec. cond. decrcases. with temp. dre
- cause 2 decroasedd mohility,  When the conra, of donorade-
creases the energetic zpeetrum of siwrent curiers sphits into
3 zoaen. - In the lower rone the conen, of the current car--
riers s s exponentially su the distarcs between the
atoms of the =xcess niztal; in the wpper yone the tarriers -
moyeas free polsrons in an id=al erystal. At low temp, the
‘sreates| conen, of curzent earyiess is ia the lower 2058 where ,
it 38 praxctically indepeisdest of the temp,; while in the upper
sone it taries sxponenijally with 3emp, 1 the sxces metal
-edters bave 2 valente xiccirons we bave o guasilicler,; . o
" i4f they have onr, a fgnasi-meial, As the tonen. of donors - ,‘ 7
Surtber ‘Jecreases the motlon of be carrirs in ibe Jower, 4 )
2ome bieomes Impossible, while in the npper zooe nothing e
rhanpe: basically and the orystal becomes n semloonductor . UQ\
ol an odivary donor type. | . . -N.Goldowski . - .

@ .

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1

Y 4 -A ] L0
; > 4, following uhstr.—Ezxcitons o .
"are st for tho case In which o conducting sheclron and
%{nﬁ _cfvhlocr!x:.aze Icrmedi by tli:"lees arl:ni;;g;k?g’b! a Hgi\'r_
quantum, movt: like 3 quasi-particie ] S
nertia polarization of the: 1by - -
b tleceron and vacancy fs:laken intoy

" lgmb stiraction, 5
tthe av. feld of the tlectron s mu‘exdtons-, which differs

‘oot tion, It Is shown that 2 t i

' ;?xﬁ:g:a:r;: e possible defenting ypon the cryptsiparame) |

ToL “aterss (1) excitons not causig inertia  polerixalion cz! the} °
w7 T T erental, and (@) excitons which create a Jocal, sd!},-cu{u‘stmtr -
UL ingetin polarization of she ayptal. o, J- Rovte Leaghd
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USSR/Physics - Ionic Crystals Mar/Apr 52

“Fandamentals of the Theory of Electrical and Optical
3 Fhenmomena in Jonic Crystals,"” 5.I. Pekar

"Iz Ak Nauk SSSR, Ser Fiz" Vol XVI, No 2, p 231

Brief contents of the monograph, "Study of Electron
Theory of Crystals,” 1951. Author and associates
doveloped in 1945 the theory of polarons and F-
centers. The incorrectness of considering the inter-
action of electron with polarizing waves as a small
distortion and the nonsuitability of Bloch functions
for zero approximation were demonstrated. The

e
2
el
I
o

220T102

effective mass of polarons, as current carriers, vas

detd. P- and F'-centers vere computed and theoretical
s F.bands and absorption bands were in agreement vith
i exptl data. *~
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USSR /Physics - Luminescence’ Jun 52

"The Theory of Luminescence and of Light Absorption
by Admixtures in Dielectrics," S. I. Pekar, Acad
81 Uxreinian SSR .

mwwﬁ. Eksper 1 Teoret Fiz" Vol XXII, No 6, pp 6bl-

Discusses phototransitions of electrons in admixt
"centers” of dielectrics and semiconductors. Takes
into comsideration the interaction of the optic
electron with oscillations of crystal ions, leading

217793

to a drift of equilibrial positions of ions as a
Tesult of phototransition. Presents theoretical
explanation and refinement of Levshin's law of
enantiosymetry (mirror symmetry) (ef 2S f Phys,
T2, 368, 382, 1951; Acte phys chim URSS:, 1, 685, 6,
1935) as well as the limits of its applicability.
Receiwved 23 Oct 51.

PEKAR, S. T.
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bility of the Zoaze Theory of Electroms ig Crystals,"
5. I. Pekar.

"Zhur Tekh Fiz" Vol XXII, No 6, pp 1062-1075

02 suggestion of the editors of
vievw on slectroa zone theory in
Analyzes wave-functions of v.
61, 1930)and criticizes some inacc
cations of conwformablefields ~eferr
works (¢f. 5, I. rexar, "Zhur
525, 1948; ivia. "Iavestigati

"Zhur Tekh Fiz" a re-
crystals i{s written.

uracles in appli-
ing to hia previous
Eksper i Teoret Fiz" 18,
ons of Electroz Theory

219794

Partial Explanation and Limits of Applica-

A. Fok (cf: Zs £ Physik, .

i

CIA-RDP86-00513R001239820014-1

~e I35 id

- [P PPy

e Crystais,"” 1951). Regeiwed 28 Mar 52, Cites
work by M. F. Deygen and Pekar > "Zhur Eksper i Teoret
m.Mu:4OHNNH= mOw‘.HmumH.
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USSR /Physics - Exitons, Luminescence 21 Apr 52

"Bx{tons in Ionic Crystals,” I. M. Dy¥man, S. 1
Pekar

.

"Dak Ak Nauk SSSR” Vol LXXXIIT, Fo 6, pp 825-828
. Investigates the exiton taking into account its
| strong interacticn with the oscillations of ions.
“ Considers the case where the radi '
_

2 opposite point charges apd application of t
method of effective mass is valia.
Polarizing exito

he
States that if
ns are formed during abgsorption of

223T91

06/15/2000

"APPROVED FOR RELEASE

2ight quanta thep imduction in the finite state does

0ot equal zero; the spectra of absorption ang lumine-
scence in this case are reflected in the rather vide

bell-shaped curves. Submitted by acad A. F. Ioffe
23 Peb s52.
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/CRYSTALLOGRJ;PHY o\ND CRYSIA‘. STRU\.TURE

14737 ABCAr-:138 o
ON THE EFFECT OF LATTICE RIFQIMATIONBY - |
’

R % ELECTRONS O THE OPTICAL AND ELECTRICAL :
PROPERTIES OF CR[8 %! %}' Pokar. Traasister] *
T T trom Uspokhi Fi5_ Naiik 34; 107-S8 11155~ 92p. !
¢ Avatlable from Morrly D, Fricdman (lTrm No.] D1 93575),
Wut Concord, Mass, - :
The microtheory of the elactron stals in crysule is -
" | presentad and the Inflicnce of micro-factors o Interprata-
¢ tions of the phepomennlogical theory of 2 Influence of ‘
. electrons on optical aid elecm«:u prqpcﬂleu 7 orystals ’

u oou!derod iC. )l )
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tific bovks, and textbocks have bean pubmitted for competitiou for 5taiin trizes for
the years 1952 and 1553. (Sovetsknya Kulturm, Moscow, No. 22-4n, 20 Peb - § fpr . SEUR)
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v ' i a2 cf Physics, Acacemy
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‘ USBR/ Physics - Spectral snalysis
‘Card 1/1 ¢ Pub, 43 = 42/62
Authors 3 Fekar, S, I.

" Ttle: s Form and thermsl dependance of additlonal 1ight and luminescence absorpilion
.0 .0 77 benda in solid and liquid dlelecirica and semlcorduclors

t‘*p‘.mmn ) Izv. AN SSSR. Ser, iz, 18/6, 712-713, Nov-Dec 1954

MEEY Abstraot ¢ Theorstical data are prusented regarding the form and thermal dependence of
R 1ight and luminescence absorption bands observed during the atudy of =olid
snd liquid dislectrics and semiconductors, Mathemsatical formulan esiablish- §
ing the form and the thermal dependen:e of the absorption bands are presented. §
Thirteen refsrences: 10 USSR and 3 English (1931-1954), Table,

Institution : Acad. of So., Ukr. SR, Phys, Inst.
. Sumitted !1‘ >.0Ilt B
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%\_;_qggn_) with 10 meson fdd. 3 3 P, Zh
A5 deor, P, 27, Ao, 4 1D) FEAOR9H In

Russian. C ' :

-A theory developed by the author prpviowsly in &
stries of papers discussing polarons is formulatey, but |
751 applied, in ihis paper which iy the Srst of a mw
syies. The meson ficld & dlvided nto 2 low-and a

* high-frequency parl, and the former part is <con-
~ sdered 10 form a potential well in which the nuckon
- pioyes, . ‘The perioy of the nucleon is msumed sinall
cbmpared 10 1he period of 1he Jow-frequency meson

#2143, 30 1hat ap adisbatic approximatiofi £an be used

31 which the nucleon £quation 38 10 be nolved with a

iven moson fiz}d and she meson cquation with 2

1

3ven nucleon field, in a type of stli-gonsisien e
sppronch, : . (. B BROWN
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USSR/Nuclear Physics - Meson rield

particles with the meson field
Periodical : Zhur. eksp. i teor. fiz.,

Abstract H
27 (1954), 398 an

tioned as small perturbations.
Institution: Institute of Physics,

Submitted : Januery 18, 1954
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card 1/1 Pub. 146 - 7/2C
Author : Pekar, 5. 1.
g AR L $ustaat SO
Title . Criterion governing the applicability

The author derives the conditions (
bility of approximations that were
a %11), in which he considered the nuc
a discrete level in 2 self-consisten
ing in a tranclatory and rotery menne
quantities which were not taken into

FD-C83

of the theory of strong bond of

27, No 5 (11), 579-589, Nov 1554

inequalities) governing the applica-
earlier employed by the author (ivid.,

lcon localized at
+ meson-field potential well and mov-
r with the well. He considers some
account in the previous vorks men-

Academy of Sciences Ukrainian SSR

CIA-RDP86-00513R001239820014-1"




"APPROVED FOR RELEASE: 06/15/2000

SASRE

CIA-RDP86-00513R001239820014-1

RRIRASTOSTENE R IARIREN SN o e
SR B e | e e e

gz sy oy o

i,

il =

USSR/Physics - Polarons FD-S93
Card 1/1 Pub. 146 - 17/20

Author : Pekar, S, T.,

Title . Calculation of polarons by direct variational methods

Periodical : Zhur. eksp. i teor. fiz., 27, No 5 (11), 651-653, Nov 1954

Abstract . The author checked the calculations of lee, Low and Pines (Phys. Rev.,
90, 297, 1953) end persueded himself that the number H=-0.(9 ev ob-
tained by them is in error; evidently they had employed the author's
formula in his semiclassical theory of polarons (s. I. Pekar, Zhur.
eksp. 1 teor. fiz., 16, 335, 341, 1946). The author shovs the inap-
plicability of the direct variational method, particularly the method
of lee et alii, for calculating the effective mass of the polaron M;
e.g. they obtained M=1.9» in comparison with the author's and landau's
M=150-40Cm etc. Ten references, L Western and 6 USSR (e.g. S. A. Tyab-
linkov, ZhETF, 25, 668, 1953).

Institution : Institute of Physics, Academy of Sciences Ukrainian SSR

Submitted : June 18, 195k
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g Pub, 22— 1744
.3 Pekar, 5. I, |

T [HEINSESIET e ettt R »
3 A . of @iticrete energy levels ant coupling states of a
? pzf':;gie with a half spin in a pseudo-scalar potential field
_, " pertoatcal '3 Dok, AN SSSR 97/6, 1011-1012, Aug 21, 1954
o ‘bmet ‘;AEA solution of Direk's equation: _

A' S (—53;:(¢,,v)-rﬁ1c%'a + VO] =E2Y
. is sought. In was found only for aq;articu}ar case, Interpre-

tation of this solution lead to the atatement mentioned in the ]
title.: Cne roference (1952). |

. “Institution 3. Institute of Physics of the Acad. of Scs. of the Ukr, 553
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Category : U{éﬂ/ﬁlectricity - Semiccnductsrs G-3

Ref Zhur - Fizika, No 1, 1957 Ko 1571

: Pokar, S.I.
T Eiergy Spectrum of Conducticn Rlectrons in a Crystal

Hauk. zap. Kyyivs'k. un-ta, 1955, 13, ¥o 8, 29-38

Examinaticn of the behavior of conductdon electrons in the periodic field
of & crystell. Croup methods are used to obtain a generalization of the known
Blsch equation: An{ N

T o, =2 x Yaky

vhere Ty is the trenslatiocn operator, and WM(. is the exact wave function

of the crystal, depending on the cocrdinntes o} all the electrons and of all
the oscillating nuclei. It is showm that in contradiction to the zone theory,
it is impossible to determine the energy spectrum of the entire system from

& rigorous soluti:m of the problem cn the basis of the translational symmetry
alone. An approximste method is given for studylng the behavior of the con-
diction electron in a dielectric crystal, and the energy spectrum of a low-
energy electrcn in an ionic crystel is examined. It is shown that if the

: 1/2

gz
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dpen showad dnny - potaron theory-exp Rined il obrrved b
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tation of nwrial incredsed, the arystad propediics changed from
T didestric to sendconductor sind lh<n fo metatiic, 1. A, Dyduan . .
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One USSR and 3 foreign

y states of point nucleons inter-

um states of @&

g with a field of
of interactlon of
In a ponrelativistic
inexistent in the

card 1/1
Author Pekar, S. L.
Title Existence of quantum stationar
acting with a mesonic field
Periodical . Zhur. Eksp. i Teor. Fiz., 29, No 5, 599-604, 1955
Abstract . The existence is questioned of statlionary quant
system consisting of point nucleons jnteractin
neutral or charged mesons. yarious operators
nucleons with a mesonic field are analyzed.
case of nucleon motion stationary states are
case of pseudovectorial interaction.
references.
Institution Physics Institute, Acad. Sci. Ukrainian SSR
Submitted May 22, 1954
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USSR/Physical Chemistry - Crystals, B-5
Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 60515
Author: Deygen, M. F., Pekar, S. I,
Institution: None i
Title: Generalization of the Method of Effective Mass of Electron in the

Case of Overlapping Zones and Several Interacting Conductivity
Electrons

Original
Periodical: Tr. Ip-te fiziki AN SSSR, 1956, No 7, 108-115

Avstract: The method ¢f effective mass 1s extended to the instance when 2
lowest zones of conductivity are substantially overlapping and
bottom of second energy zone 1s close to bottem of conductivity
zone. Moreover this method 18 generalized for the instance of
several interacting conductivity electromns. Considered are
characteristics of energy spectra of elactrons of losal centers
in the case of overlapping zcnes
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USSR/Theoretical Physics B-6
Abs Jour : Referat Zhur - Fizika, No 5, 1957, No 10930
Author : Dykman, I.M., Pekar, 8,1,

A AP AT O

Inst Institute of Physics, Academy of Sciences, Ukraine, SSR.

Title

oe

Nuclomesodynamice in Strong Coupling. III. Pranslational
Motion, Meson-Field Mass, and Magnetic Moment of the
Rucleon.

Orig Pub : Zh. eksperim. { teor. fiziki, 1956, 30, No 6, 1125-11k1

Abstract The theory is constructed for an extended nucleon with
non-~relativistic form factor, strongly coupled with the me-
son field (PS(PV)-variant of meson theory). The fundamen-
tal results that can be obtained for a nucleon without al-
lowance for the recoil are contained in the preceding in-
vestigations (Referat Zhur Fizika, 1957, 173, 17k).

This work takes the motion of the nucleon into account

Card 1/2

Card 2/2
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-USSR/Rlectricity - Semiconductors

G-3
Abs Jour : Referat Zhur - Piziks, Ho 5, 1957, 12172

Author : Pekar, S.I.

T

Inst . Institute of Physics, Academy of Sclences, Ukrainian SSR,
Kiev.

Title . Invalidity of the Fermi-Dirac Distribution for Electrons
of Impurity Centers in Semiconductors and in Crystal-
Paosphors.

orig Pub : Zh. exsperim. 1 teor. fiziki, 1956, 31, No 2, 351-353

Abstract : Ferai distribution takes place under tvo essential assump-
tions: (a) The energy of the one-electron state should

not depend on the distribution of the electrons by states,

end (b) en interaction between the electrons with another

subsysten is possible, but it is essential that the antro-

py of this subsysten not depend on the distribution of the

IIAP u
v PRQYED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1696

AUTHOR _PEEAR, 8.1

TITLE Some Problemn connected with the Theory of Semiconductors and
Dielectrica, end VWays leading to a Purther Development of the
Theory.

PERIODICAL Usp. fis, nauk, 60, fausc. 2, 191-212 (1956)
Tssued: 12 / 1956

The ghenonanglggigal theory of sexjoonductors is in quite a satisfactory stage
of developnent as regards ‘he oase of not too strong fields. The situation 1is
somewhat less satisfactory with respect to the theory of processes in which
the local thermal equilibrium of conductivity electrons is destroyed. The
phenomenological theory of semiconductors should be further developed in the
following directions: Theory of semiconductor devices (rectifiers, triodes,
thermoelements, photoelerents, etc. ), generalization of the phenomenological
theory for the case of strong fields and currents, further development of the
problems of electric conductivity and diffusiorn of ourrent carriers by
additiorally dealing with thernmal conduction problems, consideration of
exiton states, carrying out and computation of experiments for the separate
neasuring of the parameters of semiconductors when studying elementary
phenonena.

Tpe stage of development of the theoxry of the kinetics of electrons in the
conductivity zome of semiconductors is still unsetisfactory. Further develop-
ment is necessary in the following directions: Development of & method for
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‘ SOV/137-58-11-23282
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 206 [USSR)

AUTHOR: Pekar, S. L

TITLE: Inapplicability ofthc Fermi-Dirac Distribution to Elcctrons of lmpurity
Centers in Semiconductors and Crystal Phosphors (Neprimenimost'
raspredeleniya Fermi-Diraka k elektronam primesnykh tsentrov v

poluprovodnikakh i kristallofosforakh)

PERIODICAL: Fiz. sb. L'vovsk. un-t, 1957, Nr 3 (8), po 129-13¢2

ABSTRACT: The statistical equilibrium distribution of electrons (E) on the energy
levels of an impurity-type semiconductor is examined. It is noted that
owing to the interaction of E their distribution may be different from
the commonly used Fermi-Dirac distribution. Previously obtained
results for crystals containing F and F" centers are generalized for
the case of arbitrary impurity centers. The calculation is performed
with the aid of the large canonical Gibbs distribution. It is shown
that at moderate temperatures the number of E in a donor impurity
center equals N' = { 1+ &6 exp [ ((e- 1 ) / kT)} -l where ¢ is the
change in the energy of the system during the transition of E from the

Card 1/2 fundamental donor state onto the bottom of the conductivity zone, u 18

Siaers
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SOV/137-58-11 23282
Inapplicability of the Fermi-Dirac Distribution to Electrons (cont.)

the chemical E potential, and & is the ratio of the multiplicities of the degenera-
tion of the fundamental states of the ionic residue and of the neutrael donor. The
distribution obtained coincides with the Fermi-Dirac distribution only when & - 1
which is usually not the case in impurity semiconductors. If the donors are atoms
of a monovalent, bivalent, or trivalent element, then & 1is equalto I/2 2. or 176
respectively. It is shown that the formulae for thY/}‘mmbcr of conductivity E and
the thermoelectronic emission flux differ by a & factor from the usual formulae

obtained from the Fermi-Dirac statistics.
M. K
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AUTHOR: KBIVOGLAZ,M.A.,vPEKAR,S.!. PA - 2338
- PITLE: The Trace Method for Gonduction Electrens in Semiconductors, I.The

Weak Interaction between Electrons and Oscillations. (Ketod

shpurev dlya elektrenov provedimesti vpeluprevednikakh. Slabeye

vzainodeystviye elektronov s koletaniyanmi, Russian).
PERIODICAL: Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vel 21, Nr 1,

pp 3 - 15 (U.8.8.R.)

Received: 4 / 1957 Reviewed: 5 / 1957

ABSTRACT: The present work shows that the method of weak binding (the de-
compesition according te powers ef the constant of the interaction
between conducting electrons and the escillations of the lattioce)
does net at &ll necessitate restriction te low temperatures. In the
case of ion crystals rather extremely high temperatures are

\ faverable for the applicatien of this methed. With rising temper-
ature the convergence of the analyzation of the theory of weak
binding improves and the pessibilities for the application eof this

theory become wider i.e., they also cemprise cryetals with binding
of medium strength.

By means ef the here suggested methed the sum of the states of the

conduction electrons at any temperature can be coemputed. This method

iz heres shortly called "trace-method"; it has the following main

features: an operater is constructed, the trace of which (either
Card 1/3 the finite values of this trace and the coefficients of the

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-0 38 an
The Trace Method for Conduction Electrons iADggggg gE%%%?g?ngiiLl
I. The Weak Interaction between Electrons and Oscillations..

development in series of the trace) is equal to the required
physical quantity. The trace can be computed in any complete
.system frem erthenerm functiensy for this purpese ne wave funotiens
have to be selved at all, ner must the eigenfunctions ef any n
eperater be determined. This is the technical advantage offered’
by the trace methed. The method develeped here is alse suited for
the selution e¢f other preblems e.g. fer a nucleon which is in
interactien with a mesen field.

Crystals with ion- jatticest The authers first cenfine themselves
to the oase that only the interactien between the electron and a
branch ef the pelarized escillations ef the ocubic orystal is ef
essential impertance. On the eccasien of this interactien with
the electron the long wave escillatiens with 1little dispersioen of
the frequencies play the leading role. The results thus obtained
are then generalzid for a cubic crystal with seme branches of
dispersion of the lengitudinal pelarized oscillations.

Hemeepelar crystals: For reasens of simplicity, a selid with ise-
trepic elastic properties is observed here, in which the
Cara 2/3 effective mass of the conductien electrons is equal in all di-
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KRIVIGLAZ,M.A., PEKAR,S.K. PA - 2339
On the Method of Traces for the Conduction Electrons in Semi-
Cenducters. II. -he Variation Method. (Metod shpurov dlya elekiro-
nev prevedimesti’v peluprevednikakh, II. Variatsiennyy netod,

Russian).

Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vel 21, Nr 1, pp 16-32
(u.s.8.R.)

Received: 4 / 1957 Reviewed! 5 / 1957

The methed ef traces also used in this second part facilitates

the determinatien of the energy of the eriginal state of the
system. Especially ell results ebtained by FEYNMAKN can be obtained
if his appreximations are used. Mereever, it is pessible te com-
pute the sum of the states of the system and the ether therme-
dynamic functions by means of this methed at any desired temper-
ature as well as the depsndence of the energy of the system en the
tetal nmementum.

First the elimination of the degrees of freedonm of the elimination
of the system is discussed. In the present werk the method of she
erdered operators is used; it is based en the fellowings The nen-
cenmuting operaters are marked by indices which indicate the
sequence of their effect: First the eperator with the smallest
index takes effect. The trace of the here observed eperatoer is
then cemputed and the approximatien methed ie discussed in detail.

(effective) mass of the polaren. The here-dovelopad variatien
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AUTHOR: KRIVOGLAZ,M.A., PEKAR,S.I. PA - 2340
TITLE: The Influence Exerciged by the Polarone Effect on the Thermo-
dynaaics of Blectron Conduction in gemiconductors. (viiyaniye
polyaronn2go effekts na tersodinasilu elektronov provodizmosti
v poluprovodnikakh, Russian).
PERIODICAL: Jzvestiia Akad.Nauk S88R, Ser.Fiz., 1957, Vol 21, Nr 1V,
pp 33 - 36, }u.s.s.n.)
Received: 4 / 1957 Reviewed: & / 1957

ABSTRACT In two previous works the authors computed the Sum 2 of the states
of a crystal which has only one electron oo?dgotion. Res 1§s may be
written down in all cases in the form 2 = 2\°/ y . Here Z\°/ de-

notes the sum of the states of the same system with Jacking inter-
action between the electron and the oscillations of the lattice,
and Yy denotes the correction factor which is due to this inter-
aoction. The results of the aforementioned previous works de-
termine ) for any temperatures and any binding forces. In the

case of weak binding cannot differ considerably from 1, but

in the case of strong goupling Y. can be considerably greater

then 1. Thus, o 1013 i obtained at & tenperature at which it is
true that o /kT = 3. 1f the concentration of electron conduction
is not too great (8o thst intersction between electrons can be
negleoted), the results obtained can be generalized for the case
of N eleotrons of electron conduction in the crystal. The cor-

Card 1/2 responding expression is written down.
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Pekar, S.I., Buymistrov, V.M. 57-11-32/33

The Polaron Theory in the Case of Arbitrary Strength ot the Bond

Between the hlectron and Optical Vibrations of the fattice. (Teo-
riya polyaronov pri proizvol'noy sile svyazi mezhdu elektronom i

opticheskimi kolebaniyami reshetki)

zhurnal Tekhn.Fiz., 1957, Vol. 27, Nr 11, pp. 2667-2669 (USSR)

Here the energy of the initial conditions of the polaron and the
dependence of the energy on the momentum.is computed by a simple
variation method. The disperion of optical oscillations is neglec-
ted. ‘he wave function is approximated, the characteristical parti-
cularity here being the displacement of the equilibrium position of
the normal coordim tes from the electron coordinates. An analytical
expression for the polaron energy is obtained, which in the critical
cage of a weak bond passes over into the exact result of the per-
turbation theory and in the critical cage of a strong bond into the
result of the adiabatic approximation. ‘he case of a strong bond
has been investigated more closely. The energy of the fundamental
polaron condition, wh ch was computed according to the formula here
quoted, lies in the intermediate zcone (a~5, a i8 the deviation of
the square dependency of the energy on the momentum by at least

7% below the energy obtained by R.P.Feynman (Phys .Rev.97,660,1955)
(if the ~el -link of the energy-decomposition is positive in the
paper of Feynuan, as he assumes). This paper will be published
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The Polaron Theory in the Case of Arbitrary Strength of the Bong 57-11-52/53
Between the &lectron and Optical Vibrations of the battice.

in detail in the "Zhurnal eksperimental 'noy teoreticheskoy fiziki".
There is 1 Slavic reference.

ASSOCIATION: Institute for Physics of the Academy of Sciences o:f toe Ukrainian
SSR,Kiyev. (Institut fiziki AN USSH, Kigev)

SUBLITTED: f#ay 29, 1957
AVAILABLE: Library of Congress.
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AUTHOR BUYHISTROV,V.H.,PEKAR,S.I. 56-5-32/55

" TITLE The Quantun States of Particles Which Are in Interaction with 5

Hurmonicully Oacillnting Continuum,At Arbitrary Coupling Force.
Part I:The Case Without Translation Symaetry,
(Kvantovyyo sostoyaniya chaatita,vzaimodeyatvuyushchikh 8 garaoo-
nicheski koleblyuahchimsyu kontinuumom,pri Proizvol'noy eile svya-
zi, I.Sluchay otsutstviya translyataionnoy simmetrii-Russiun)
PERIODICAL %hurnalﬂE?sperim.i Teoret.Fiziki,1957,Vol 52,8r 5,pp 1193-1199
U.S5.5.R,
ABSTRAC? The syatems exanined in the Paper under review are desoribed by
a HlmgltOﬁﬁgn of the following kind,

g 22 \ 2 4 >

B 2my Ai"xz.i“/zﬁwﬂ(qit' a:;%i)Beit"‘acthtx_ve(?i)*v(ri"rN)
The paper ¢xplaing the significance o each of the terms of this
Hamiltonisn.Such a Hamiltonian is encountered in many physical pro-
blems.First of all the author of the Present paper develpps o ge-
neral approximate methad.In thia context,the energy levels of the
eysten are deternined with the aié of o direct variational method,
and this for arbitrary values of the coupling aonstants.In the
boundary cases of veak and strong coupling the results obtained
here go over into the generally known results of the perturbation
theory of the strong ooupling,roapootinly.The Paper under review
investigates such cases where the particles are localized in o po-
tential pot formed by an outer field(no translation symmetry). 4
subsequent pPaper will deal with cases with tranalation symnetry.

Card 1/2 The firat chapter of the paper under raview deals #ith the selec-

The second éhapter of the present paper deals with the basic sta-
te of the system.It is possible to obtain the energy of the basic
state as an absolute ninigum of a functional given here, and this
with the aid of the direct variational nethod.The i i _qn
<o EASE- 06715 2000 r pr@BS&m5;${66m§9m9!‘4 1
APPROVE@O KKEIE rang'c of nme ium-strong coupling.A defect of this apn-
proxizative method is the absence of the translation Symanetry.
This defect will be eliminated in a forthcoming scientific paper.
(No reproductions)
ASSOCIATION Institute for Physica,hcadenmy of Science of the Ukrainian SSAR.
PRESENTED BY
SUBMITTED 16.7.1956
AVAILABLE Library of Congress.
Card 2/2
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AUTHOR:  Pekar, S.1., 56-4-28/54

TITLE: The Theory of Electromagnetic Waves in 8 Crystal ir Wrich Exi-
tons are Produced (Tcoriya eloktromagnitnykh voln v kriotalle, v
kotorom voznikayut ekaitony)

. PERIODICAL: Zhurnal Eksperim. i Teoret.Fiziki, 1957, Yol. 33, mr 4, pp. to22-
- 1036 (USSR)

ABSTRACT: The light waves whose frequency lies in the domain of exitonlike
light absorption in the crystal or near it are theoretically inve-
stigated. A devendence between the specific dipole moment of the
polarization of the crystal and the electric field strength was
found. This dependence may not be expressed by direct proportions
as was hitherto assumed, but only by differentigl equations. The-
refore Maxwell's equstions are more difficult to solve than it fol-
lows from the phenomenological theory. It wag bossible to show that
in the crystal a number or waves of eyual frequency, polarization
and directiovn exist whose index of refraction ig differcent. Thig
phenomenon differs fron the two-ray refraction and even occurs in
isotropically polarized crystals. The presence of strong electric
transverse waves in the crystal is proved. The surface electron sta-
tes are skirted. The following problems are treated: 1) Dependen-
ce of the specific polarization dipole moment on the electric field,
2) Influence of the cryostal surface on the exiton states. Lini-

Card 1/2 ting conditions for the specific polarization dipole moment .Sur-
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The Theory of Electremagnetic Waves in a Crystal in shich Exitons 56-4-28/54
are Yroduced.

face exitonn. 5) Plane, electlromasneticwmves in the crystal; a)
orthorhombic crystals, b) tetragonal crystals ¢ cubic crystals.
There is 1 Slavje reference.

ASSOCIATION: Physics Institute AN Ukrainian SSR. (Institut fiziki Akademii nauk
Ukrainskoy SSR)

SUBMITTED:  May 23%, 1957

AVAILABLE: Library of Congress.
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AUTHORS: Deyren, if.i., Peker, S. 1. SOV/56-34-7-1C es
[ S— - ]
TITLE: Hyperfine Interaction anl S»in-Electron Reusonanca in
Polerons end oxcitons( Sverkhtonkoye vzrinodevstvive
i g-i1-elektronnyy rezonans Vv polyaronnkh i eksitounrhil'
PERIODICAT: Zhurnal Ersperinmental'noy { Teorcticheskoy Fizivi, 1097,
Vol. 71, Lre &y Pp. He4-677 (USSR)
ABSTRACT: The present paper shows that in poleren: and =xcitons the
correction of enrersy dependent on the hrperfine int -e~tinn
in firs® apfwroximetion ig vqunl 1o 2ETO. First the "~ 72-
rator of +the cnergy of hynerfinc ipteraction of ror 1-atrLn
with the niag:m-;,ic monents of the nuclei of the crys"'.- 15 is
4 down: (J= N - ‘
put down U‘%_U ;U 4 e ( s, curl curl Lea §
ML STy, S
Hore the index 1 enumncrntes the nuclei and Yoe= i 12 o2nerT
operrior of the hyporfine int sreotion of an ¢lertron “ith
the magnetic noments of the nuclei of the type 1+ Moenute
the numbar of the node of tha 1 *h sublrttice; Il apd I, end
card 1,3 ¢he spin of the nucleus and its modulus; jo denotes :
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Hyperfine Interaction and Spin-Electiron Resonnnce in SOV/S6—}4-?-?2@5
Polzrons and “xcitons

the Bohr magneton;dxl thg marnetic mo~mt of 7 an-leus; ¢
the distance fron the 1n -nucleusg to shn ~lectrorn. The
oprrntion curl is carrie’ out in the coc~dinrteas of tre
electron., The llamiltonien of the cryatnl mny not coniain
the snins of the nuclei in zere’ th aprroxinn‘ion. THon the
gnve Tunction of the crystal can be pu* down in for» of *v¢
product of the weve function X of the nuclear gpins with AN
functiony (r,R) of the coordinntes of all slectrens 1T
{' ¢ coordinntes of progresaive motion of the nuclcs '3y,

The correction (first approximation of the enorsy’ tepent
on the hyrerfin2 intoraction 13 rut dovn and  the covers’

times yransforaed: dusy . _ p. deno’ir
b=t Qe iR 'ZR-IL%L !
the projection of the total spin monant o411l nunlei ot

the &-type of the crystal. P1 is nctuslly equnl o 70ro 5r

the overage but in renlity it slightly flucturtes. TR
incrzasing volume of the pase region of the crystel Yl ~nd

consequently also U tend to zero with V-1/2. ™hernfore *he

Card 2/3 hyrerfine interaction does not furnigh nny broad-n Ao in the
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Hyperfine Interaction and Spin-El:ctron Resonence in SOV/56'34-’-Z?@5
Polarons and Exeitons

case of polarons and excitons, snd this fact makes pozsible
the experimental differentiantion of polarons from local
electron centers. Then the authora shortly report on severn]
works dealing with the arme subject. It wouli be interesting
to find out why by illumineticn of the cerystal asuch o higrh
concentration of electrons can be produced thnt the spin -
-2lectronic absorption of rrdio waves by excitons can be
determined experinentally. The excitons which ahsorbed a
radion quantum have & much longer life with repnrd to
fluorescence than the usual excitons. There are S rof: - nceg
2 of which are Soviet,

Institut fiziki Akedemii nauk Ukrainskoy S3R (Institute for
Physics AS Ukrainirn SSR)

Septenber 12, 1957
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SOV/ 56-34-5-18/%"

The Dispersion cf Light in the Exiton Absorption Region in
Crystals (Dispersiya sveta v oblasti eksitonnogo pogloshcheniya

v k\;istallakh

Zhurnal eksperimental’noy { teoreticheakoy fiziki, 1958,
Vol 34, Nr §, pp. 1176-1180 (USSR)

The theory of light waves in exiton absorbing crystals devel-
oped by S.-I. Pekar (Ref 1) on the basis of a new relation
between the specific polarization and the electric field is
applied to cubic crystals. This paper is the immediate con-
tinuation of the above mentioned paper (Ref 1), it predicts
severzl new effects which umay be verified experimentally. In
the firs:t part of this paper the author calculates the indices
of light refraction. According to the opinion of the author,
all attempts to develop & theory of the dispersion of light
lead %o incorrect results The author's new theory presents
no such difficulties First, Fresnel (Frenel! )s formula is
generalized for the boundary vacuum-crystal. Formulae are
given for the coefficient of reflection of light by the sur-
face of the crystal into the vacuun. The passing of the lirht

CIA-RDP86-00513R001239820014-1"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1

L] S L N e R R R A KT
; e s g

The Dispersion of Light in the Lxiton SOV/56-34-5-15/6
Absorption Region in Crystals

through the boundary vacuum-crystal is then investigated The
author investigates the following three cases separately 1in-
cident longitudinal wave, incident (+)-wave and incident (-)-
wave The next part of the paper deals with the passing of
light through & plane-parallel plate. In the case of a normal
incidence of the light there are no longitudinal waves in the
crystal. There are only four transverse waves,and formulae

are given for the electric fields of these waves. Also if the
refraction indices n, and n. are complex quantities, there will
beho absorption of light in the plate. All the incident light
energy must be re-enitted by the crystal plate. The exciton
absorption of the light in the crystal is caused by transitions
of the system from the exiton states excited by the light to
any other states that are different from the initial state-

The exiton abgorpticn of the light will be investigated in a
special paper This paper deals only with the cases with
nesligibly small absorption The theory discussed in the

paper may be verified by the following axperinents (but this 38
not a complete list of these experiments): 1) Determination

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1"
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The Dispersion of Light in the Exiton SOV/56 34-5.10 /i3
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Abscrption Region in Crysta

cf the zases in which the ;late is transparent for lizht 1n

a considerable part of the spectrum. 2) De‘ermination of the
dispersion curves by experimental determination of the re-
fraction indices of each of the 3 waves. Several ways of
carrying out such measurement#are discussed

In this way three 2quations for n,, n. and gqezre obtained andf
means of these equations it is possible to determine the re-
fractisn indices. As an analog of Brewster (Bryuster)'s law
in the srdinary thesry, also ir the thecrr liscussed in this
paper, there is an angle of ircidence. where the reflected

beam is exactly polarizad in the 8 - dircction. The exiton
absorption of lish®t will be dezlt with by a following paper
There are 4 figurss and 2 references wiiich are Sovie

ASSOCIATION: Institut fiziki Akademii nuuk M:rainskoy SSI
(Physizs Institute, AS, Ti.3SR)
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Pekar, 3. I. S0V/56-35-2-38/60

The Energy of Excitons at Extremely Low Quasi-Momenta
(Energiya eksitonov pri predel'no malykh kvaziimpul'sakh)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Hr 2 (8), pp 522-523 (USSR)

The author divides the crystal into cubic regions and the
quasimomentum'? of the exiton is assumed to be much lower
than 1/L; L denotes the edge of the cube. The wave function
of the crystal is given as a linear combination of the
antisymmetrized products of the wave functions of the
partial regions. The exiton energy is deduced from this wave
function in the same way as also in the method developed by
Heitler (Gaytler) - London - Heisenberg (Geyzenberg). There
is only the following difference: The Heitler - London -
Heisenberg - method deals with the wave functions of the
elementary cells of the crystal, but the method discussed
in this paper deals with the wave functions of the above-
mentioned cubes. The energy of the exchange energy of the
electrons belonging to different cubes may be neglected. The
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Thz Energy of Excitons at Extremely Low Quasi-Momenta SOV/56-55-2-38/5O

corresponding éxpression for the energy is explicitly
given, Calculations are discussed in short. The author
deals only with the éxcited states for which the
quasimomentun P is different from “ero. If the excited
state of the cube is not degenerated the only remaining
coefficient ¢ of the wave function ig 2qual {0 1, Thig
occurs for all the excited stateg of a rhombic crystal
and also, for instance, for those states of g tetragonal
¢rystal for which the direction of 1 is parallel to "the

fourth axig" (os?chetvertogo poryadka) z. Ip this case,
there are 2 sets of extremal valuesg s c, of the

the énergy are given ip an explicite form, The energy
function €(P) hasg a discontinuity in the point ¥ = 0.

Institut fiziki Akademii nayk Ukrainskoy SSR (Physics
Institute,Ukrainskaya SSR)
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AUTBOIZ:  Yastl'yev, 6.7., Porstova, 53‘(.’."%3’.1‘.’1‘%”;". A,

Pervova, L.Ya. and ‘!nnopol'nlnyo. AA,
— —
TITLS) lnhrd-pnrtmnul Seainaron Cathode Blectronics (The 11th
b4

. elektrontike) (11-4 2asedaniye)

' PRRIODICAL, Radiotekhnika 1 slektronika, 1939, vo) b, Nr &,
PP 731 - 732 (ussm)

ABSTRACY: & Meeting of the seminar toon Plate cn Decenber 1, 1938
e Instityt radiotskhniky 4§ elektreniks AN ss3n
{Instituse of hdta-onnnoorlng ond Slectronice of the
Ac.Sc.UsSSH), During the ®woeting 8 papsre veores resd.
Tu.G, l’t\uhlulkly Tead a paper entitied: “Kingtics aof
the *orplion of Oaxygen on the Surface of Tungsten”.

The second paper, by 1.M, Dytsan ana S.N. Poka; .
Ao 1 g 'nl!

dealt with “The Adaizture Photo-érrde onductore .

in the l-uou~ of the Exciton Light Abaorption®. Tine X

Papsr by T.L. Notokevieh was dovoted to "The Problem of

the 3econdary Rlectron Batsaion of Pine Files of o

Number of Organye Substances®. Ty, problem of “Surface
Card1/a Ionisation in a Strong Electric Field on a Surface with

® Mon-homogeneous Vork Punction® was constdared by
. : B.Ya. Zandberg and N,J1. Ionov. I,N, Bakulina and
P N.I. Tonov read ® paper entit)ed *Deterain, tion of the
Blectron Attachment Bnergy and of the Potentials of
' Atoms by the Method of Surface Iontsation®, ., . -
t Yasnopoltekiy and AP, Alekee evadeslt with the prodlea
or'hnl.(o of Steadyletats urrents Through o Diedectrie
Vhen the Current Carriere Are Introguced Through One of the '
. Contacte by Means of Rlestron Bosbardment®, The lecture
y D.A,_Qanichev and X.Q, in discusseq the tollovlng -
*The hlllblllly of thoﬂ{;oll of the ‘hl-l-onorn
Dhtrlhuo- of Blectrons in a Qnt--ph-ru-] Conden -
The work by M.1 8.A_Priarinhov ond A.R,Shu) g
dealt with gn tion .\f the ostondary efectron
misstion and the sharssteriotyy SRergy losses of 4 Rumber
of dlelestryge (sless, ®isa, fluerite and slkali-haletd i
Sonserystals).
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Pekar, S. I. SOV /56-36-2-16 /63
Ty

Contribution to tho Thoory of Light Abaorption and Dispersion

in Crystals (K teorii pogcloshcheniya sveta i dispersii v

kristallakh)

Zhurnal cksperimental'noy i teoreticheskoy fiziki, 1559,
Vol 36, ILr 2, pp 451-464 (UGSR)

The precent paper is a continuation of two previous investigations
(Refs 1, 2) as a result of which the author shtowed that in the
range of the exciton absorption of light in crystals dispersion
is characterized by a number of particular features; thus, the
square of the refraction index may essume different values

(a8 e.g. two values in the case of cubic crystals) for given
propagation direction of the plane wave, given frequency and
polarization. It was shown that longitudinal electric waves may
exist in the crystal (which have no magnetic field and nc
electric induction). These waves propazate in anigotropic
crystals in certain definite directions, while in cubic crystals
they propagate in arbitrary directions. The results obtained by
these earlier works are discussed in the introduction. The
present paper generalizeas the previously obtained results for

"B Y;
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the case of a finite lifetime of the excited state with respect
to thermal transitions. For an extremely long exciton wave the
dependence of itsg eénergy on the direction of propagation is
investigated. The author develops a general theory of
longitudinal polarized vaves in crystals. In the transition to

account, obtained exactly the same results as are mentioned in
reference 1. There are 5 Soviet references,

Kiyevskiy gosudarstvennyy universitet (Kiyev State University)

May 19, 1958
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24(2), 24(4) §0V/56-37-2-27/56
AUTHORS : Dykmen, I. M., _I’Legw:
TITLS: Light Waves in Crystals in the Range of Exciton Absorption

and the Impurity Photoeffect

PERIODICAL: Zhurnal ekaperinental 'noy 1 2eorsticheakoy fiziki, 1959,
Vol 37, Fr 2(8), pp 510-521 (USSR) :

ABSTRACT: The aim of this paper is to estimate the amplitude of all five wawe
types generated in a crystal in comparison to the amplitude
of the incident wave. The relations thus found are then used
for the determination of the inteneity and .the frequency de-
pendence of the impurity rhotoeffect, which in.the range of
exciton absorption have several singularities. In the first
part th: amplitudes of the eleotric field strength of the
vaves are calculated which occur in a cubical crystal illuminat-
ed by monochromatic light. These calculations may be simpli-
fied for the two following limiting cases: A) The ebsolute
values of the refractive indices n, and n_ of the transverse

vavep are considerably in excess of unity. The general formulas
found in a previous paper by 8. I. Pekar can in thies case be
Card 1/4 simplified considerably, and they are also given explicitly.

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239820014-1"



