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AUTHORS: Gorkun, Yu. L., Tolpygos K. B. l
. . . A,
TITLE: Peculiarities of the Motion of Fast Carriers'in Polar

Crystals

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
701'9 24; Ro. 19 PPe 94"100

TEXT: The article under review was read atvthe second All-Union Con-

ference on the Physics of Dielectrica (Moscow, November 20-27, 1958)-
Estimations of mobility and carrier concentration on the basis of -the
results obtained by S. I. Pekar et al. led to the conclusion that the
majority carriers of ion crystals are polaronsf??irst, the difficulties
are discussed which are encountered in establishing a theory of the
effects of polarons. For the development of a consistent theory it 1is
necessary to have a knowledge of the properties of polarons at high
velocitios and of the motion of pelarons. These may be gtudied by means

of a method devised by Bogolyubov and Tyablikove. However, this method
contains improper jintegrals, and in zeroth approximation it correspondif//
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to the semiclassical theory of polarons in which the motion of electrons
is described in a quantum-mechanical manner, the motion of lattice ions,
however, in a classical way. A study of fast polarons makes it necessary
to take account of the anharmonic nature of lattice vibrations. Thus, the
authors proceeded from Tolpygo's theory (Ref. 3), which describes the
dynamios of a crystal lattice consisting of deformed ions. Consideration
of the anharmonic nature leads to the occurrence of an additional
imaginary term in the resonance denominator of the amplitudes of forced
jon oscillations, whereby improper integrals are excluded. It is assumed
that the polaron radius iz large compared to the lattice constant, that
it is possidle to calculate in adiabatic approximation, and that the
wave function which describes the fluctuation of the electron in the
polerization potential well whose center moves With the velocity v, may
be represented by the following Schroedinger equation :

[
L

equation is solved by a variational method using the w1 2 ansatzes which
9

2 .
éi, A+ (T - Wo]q¥(?) = 0. U(¥) is given by formuls (2). This
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Peculiarities of the Motion of Fast Carriers in  5/048/60/024/01/07/009
Polar Crystals _ B006/B014

are given by (3) and (4). Formula (6) describes the energy lost by a
polaron per unit time. Next, some further expressions are derived for
different energies, and the course of the functions is diasgrammatically
shown. The results obtained for the wave function were used to gtudy the
dependence of the potential electron energy on the distance along the
field direction. Fig. 5 indicates that in the case of uniform motion of
a polaron in the field a distortion of the potential well does not lead
to a "fallout" of the discrete electron level from the well. V. M,
Buymistrov is mentioned in this article. There are 5 figures, 2 tables,
and 11 references, 10 of which are Soviet.

v

ASSOCIATION: Institut fiziki Akademii nauk USSR (Physics Institute of
the Academy of Sciences of the Ukr§SR)
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Long~range forces and equations of the dynamics of diamond-type
hemeopolar crystals, Fiz., tver. tela 3 no, 3:943-956 Mr '€1,

(MIRA 14:5)

1. Kafedra teoreticheskoy fiziki Kiyevskogo ordena Lenina
gosudarstvennogo universiteta,
(Crystal lattices)
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AUTHORS: Demidenko, Z. A., Kucher, T. I., and Tolpygo, K. B,
Lovory T
TITLE: Eigenfrequencies of lattice vibrations of germanium as

calculated in various approximations

PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2482 - 2494

TEXT: A study is made of the natural vibrations of the germanium lattice,
taking account of the dipole moments@i of electron shells, that appear

with a displacement of nuclei. wmxpressions from Ref. 8(V. 5. Mashkevich, ;x;
K. B. Tolpygo, ZhETF, 32, 520, 1957) and Ref. 12 (FT?, III, no. 3, 1961)

are used for the potential energy U of the crystal. Taking account of

either short-range forces (zeroth approximation) or the sole linear terms

in dipole exchange interaction (first approximation) is insufficient.
Calculations are performed in various types of first and second approxima-
tions. Experimental data, however, do not allow to prefer one of these
variants. It is stated that the third approximation (i. e., taking also
nonelectric interactions into account fits reality better than the model
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W. Co hran. The present paper is based upon results of Ref. 12 (K. B.
Tolpy: 0, FIT, III, no. 3, 1961), and its aim is to explain the nature of
interatomic forces, and, by comparison between theory and experiments, to
calculate all parameters. The natural vibrations of a diamond-type lattice
are calculated in various approximations in the first part of the present
paper, and formulas are derived for the moduli of elasticity and for the
limiting frequencies of optical vibrations. A comparison of results with
data rbiained from the Raman effect shows that the first approximation is
not sufficient to describe the vibrational spectrum in the case of large
dipole moments. The matrices of the inner field and the eigenfrequencies vx’
are calculated in first approximation in the second part of the paper. By
takirg account of a possible nonelectric interaction, an attempt is made to
improve results of earlier investigations (UFZh I, 226, 1956; ZhETF, 32,
498, 1¢57; FTT, II, 2655, 1960). A critical study showed that the dipole
momeris are not small, and that the electron-shell deformation and the
interatomic electrostatic forces play an essential part in lattice dynamics.
In the third part, the parameters of the equations describing harmonic
lattice vibrations are determined, and eigenfrequencies are calculated in
second approximation. There are 2 figures, 5 tables, 6 Soviet-bloc and
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12 non-Sovist-bloc references. The most importent reference to English-
language publications reads as followas W, Cochran, Phys. Rev. Lett., 2,
495, 1955; Proc. Roy. Soc., A 253, 260, 1959)

ASSOCIATION: Institut poluprovodnikov AN USSR, Kiyev (Institute of Semi-
conductors AS UkrSSR, Kiyev) , :

SUBMITTED: December 22, 1960 (initially)
April 24, 1961 (after revision)

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6



"APPROVED FOR R

S B S LR

ELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6

LT

P ALY RN T DU T 8 STl LTt R e T e : 5 = e .

29620 :
s/1e}/61/ooa/o1o/ooz/o56
B102/B108 '
24,7600 (1043, 1137 11g¥)
AUTHORS : Gorkun, Yu. I., and Tolpygo, K. B.
; b .
TITLE: Theory of transfer effects in p-type Ge-like semiconductors

PERIODICAL: Fizika tverdogo tela, v. 3, no. 10, 1961, 2903-2912

TEXT: The general mathematical procedure (Ref. 7: K. B. Tolpygo. Tr.

IFAN USSR, vyp. 3, 52, 1952) to render galvanoelectric, thermoeleciric,

and magnetic effects as functions of the E and H fields of the temperature
.gradients, and of the carrier concentrations is applied to the Hall effects
and the magnetio resistivity of p-type semiconductors. The set of kinetio
equations is solved for gsemiconductors with sphericel bands that are in
contact at k=0 (euch as p~type Ge, but without %taking band corrugation
into account). General expressions are derived for *the current density T
and the heat flow @ from which the role of band-to-band transitions under
the action of a magnetic field may be estimated. Part of the fundamental ‘X
relations are taken from Ref. 7._ The consistent set of Boltzmann equations

-

- - =
which are represented as 7(“+aa(ﬂxxa) —bp‘)cp-xoa, « 4@, is solved for light
and heavy holes. H. Ehreareich and A. Overhauser (Phys. Rev. 104, 649, 19%)
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have solved this set for Hu 0., Here, it is treated for H}O and a,f=1,2.
For the'current density J the oaloulations are given in detail.
' ‘ j=) -}, ), =3 B+ REXH+ MHX(HXE)+

+gq (Dqu_ DlpVPl - anVPa) """’k—:': (anN— Rlpvpl - RE;VP!)X H+ |
2L HX[HX(M,9N— M, 9P, — MyyyP)] — Uy In T—

: - —=Uvhh TXxB—UHX(HxvInT), 7
with .

, — . W -
M=t ek, =T U0+10,  ey="T 57 L/,
i Dy= qu By Dl; =’k'7"‘ Papr Dy, =— AT l‘lpo
R.:i’i% K?)s Rlp 41: ql ( A‘H' L(n) R”=.%f. :;, (LS," 4 j&n), \)/ \
M=KD, M»—iﬂ‘f%'(!&"'*-’a?’) My, 4; f;- LE+I1 oy

—q(!"uN’*_PlpPl’*'Pﬂ;P!)i & R N+R1pP1+Ri;Pb
M M N""‘M”P]”"Mlppll
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dn (8 R N £ [T TR.LY A T WPy ()
Uf:qT{(ny)—“mK('))N (2j£- 'Q'L"lz"jr - 2Lr
r mapg

m 3 my 3,0 22 &
e 1) P, (38— Fip S 0g H— i L) P

(28)

is obtained. For the heat flow, procedure and results are analogous. Hall
effect and resistivity change in a homogeneous semiconductor in a magnetic
field are considered as examples to ngonstrate the application of the
general formula which holds for any H and may be applied to any transfer
process. In order to simplify celculations it ig pasumed that VI = 0 and
that effects of concentration changes are negligible. Also the special
case of the Hall effect in a weak magnetic field and a thin specimen is
+peated under the assumption that the hole concentration deviates from its
.equilibrium value. There are 8 references: 4 Soviet and 4 non-Soviet.

The four references to English-language publications read as follows:

R. K. Willardson et al. Phys. Rev., 96, 1512, 1954; J. N. Zemel a.

R. L. Petritz. Phys. Rev., 110, 1263, 1958 H. Ehrenreich a. A. Overhsuser.
Phys. Rev., 104, 331, 19563 H. Ehrenreich a. A. Overhauser. Phys. Rev. X

104, 649, 1956.
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ASSOCIATION: Institut poluprovodnikov AN USSR Kiyev (Institute of
Semiconductors AS UkrSSR, Kiyev)

SUBMITTED:  March 11, 1961
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very different dimensions

_ B125/B104 'ﬁ
AUTHORS 3 Demidenko, Z. A., and Tolpygo, K. B. " i
i . APttt é,-
TITLE: Normal vibrations of alkali-halide crystals with ions of *}

" PERIODICAL: Fizika tverdogo tela, v. 3, no. 11, 1961, 3435-3444
" TEXT: BEquations for the vibrations of lattices with anions and o

cations of very different dimensions (e.g., NaI) have to be modified by
. allowing for the repulsion of I~ ions and by introducing a fractional :
~“:.charge. Thus, agreement between theory and experiment can be improved :
The vibrations of binary crystals are described by the system :

1, Q%, = ,,E'(A"'"p"""B""!P"’)’ - (1 ) and
= E(B:'cyzpt'y+ Cn'syPl'y)tul, 2 V ‘
ik ) = . a— i:
) e e e s e e e s s T :
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Biyay= ~Pazy — g_auaa'aﬁ;y
X [g cosk,—+2h(cosk, — cos

Cn’sy == —Pastzy

for the Fourier coefficients psesai
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Au“:y —?u'u -+ Gsu'asy + °:y (1 - 8n‘) X
X [G cosk, — 2H (cos k,-t+-cosk, — 2 cos k,)],

(2)

- 8,16.:23" X
k,—2cosk.)),
8, b

2y

A4, !

N

of displacements and electron

shells, respectively. lere, A = dimensionless polarization, a = distance

- 1
between neighboring Na' and .I” ions, Yegixy = electric field in the e” th

1k1 't

-1 -
site, which is induced by the system of dipoles Py = ps, g! and
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2 . .
depends on the wave vector k. The parameti=zrs G, Z: H,aang h define the
Welastic forces" acting between the nearest neighbors p1,p2(G,H) and

51932(g,h) for longitudinal (G,g) and transverse {H,n) displacements of the
-

= (ez/a4)(o.34778 +F+ 2E), Cyy = (eg/a‘i) (1/2)G - 0.69544 + 2F -~ 2&

(4) are valid for the temperature applied here. The matrix elements
zppearing in (2) have to be supplemented by additicn
the suthors. After elimination of the dipcles momentd

tic

group of (1) the equation for the lattice vibr

2 ~ L ) - .
b, R, = §§; By gixyPary (7)) from mhick SLYSEI 5_Qijuj = 0 follows

al terms given by
s from the second

|
|
as > 2 . . v
quantities Pyr Py P2. Since 012 = C 4 the relations 044 = 012
)];
after diagonalization of each square. The extensive expressions for Qij V/ !
‘and 33, appearing in the latter relation, are explizitly written. For E
!

the acoustic and optical branches one chhaing one «iganfrequency each.
411 coefficients Dij of the transformed matirix ¢-1 are explicitly given in
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en appendix. The eigenfrequencies of the Nal erystal are calculated for
three approximations: 1) Short-range forczs act enly between the nearest
¥a* and I~ ions; 2) allowance is made for the forc:a acting between the
individual I” ions; 3) in additicn, the d.ffasrence veitween the ionic
charge and e is taken into account. There are 1 figure, 2 tables, and

16 references: 13 Soviet and 3 non-Soviet. The three references to
English-language publications read as folluws: 4. D. B. Woods, W.
Cochran, B. N. Brockhase. Phys. Rev., 113, 280, 19€0. B. J. Dick, v
A. W. Overhauser. Phys. Rev., 112, 90, 19‘8; . scchran. Proc. Roy. Soc.,
A253, 260, 1959.

ot

")

——

ASSOCIATION: Institut poluprovodnikov AN USSR Kiyev (Institute of
Semiconductors AS UkrSSR, Kiyzv)
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Symposium on semiconductors. Usr, fiz. zhur. 6 n6.5:717 S0
® (MIRA 14:11)

(Semiconducters- --Congresses )

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6"



"APPROVEP FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6

ey s s s
5/053/61,/074/001/003/003
B117/B212

AUTHORS: Rashba, E. I., Tolpygo, K. B.

TITLE: Fourth Conference on the Theory of Semiconductors

PERIODICAL: Uspekhi fizicheskikh nauk, v. 74, no. 1, 1961, 161-175

PEXT: This is a report on the IV Vsesoyuznoye soveshchaniye po teorii
poluprovodnikov (4th All-Union Conference on the Theory of Semiconductors)
which took place from October 17-22, 1960. This conference had been convened
by the komissiya po poluprovodnikam AN SSSR (Comission of Semiconductors AS
USSR) in cooperation with the AN Gruz. SSR(AS Gruzinskaya SSR) and Tbilisskiy V//
gosuniversitet im. Stalina (Thbilisi State University imeni Stalin). Over 250
experts and representatives of Soviet 29 cities took part. Over 80 lectures
were given and discussed during the .general meetings, the section meetings,
and the seminars. The chairman of the organizing committee, S. I. Pekar
dedicated his address in memory of ths late Academian Abram Fedorovich Ioffe.
E. L. Andronikashvili, Academian of the AS Gruzinskaya SSR, described the role
of A. F. Ioffe, which he had played in creating a large number of Institutes
of Physics and Institutes of Physics and Technology in many cities of the

Card 1/9
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USSR and also his role in the education of young scientists. K. B, Tolpygo,
A. I. Gubanov, G. G, Taluts, V. A. Myamlin, reported on interesting papers of
foreign participants read at the International Conference on Semiconductor
Physics. This conference took place in Prague from August 28 to September 2,
1960 and about 600 persons from 24 countries took part in it. Most of the pa-
pers submitted for discussion dealt with the investigations of optical proper-
tics of semiconductors: S. I. Pekar, M. S. Brodin, B. Ye. Tsekava "Optical
anisotropy of cubic erystals, additional light waves in crystals, and their
experimental identification." R. F. Kazarinov, 0. V. Konstantinov: "Doppler
shift of absorption lines of excitons." Ye. F. Gross, B. P. Zakharchenya,

0. V. Konstantinov: "Inversion effect of a magnetic field in the absorption
spectrum of excitons of the CdS crystals." A. A. Demidenko: "Micro-theory

of the Frenkel'exciton with and without taking into account the delay in
cubic crystals." V. S. Mashkevich: "Electromagnetic waves in a medium hav-
ing a continuous energy spectrum (teking into account spatial dispersion)."

- L. Strizhevskiy: “Analysis of various properties of dispersion and ab-
sorption of light by an exciton in crystals." V. T. Cherepanov and V. S.
Galishev: "Anisotropy of quadrupole-type absorption of light by an exciton
in cubie ¢rystals." Ye. F. Gross, A. G. Zhilich, B. P. Zakharchenya, A. A.

Card 2/9
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Kaplyanskiy: "Effect of a magnetic field and a crystal deformation on the
exciton ground state of Cu20." 5. A. Moskalenko: "The energy spectrum of

excitons in non-deformable ion crystals."” V. M. Agrynovich: "Theory of
excitons in molecule crystals.” I. G. Zaslavskaya: "Calculation of the

energy of excited exciton states during an intermediate binding." S. V.
Vonsovskiy, P.; S. Zyryanov, A. N. Petrov, G. G. Taluts: "The effect of elec-
tric and magnetic fields on the form of exciton absorption lines." L. E.
Gurevich, I. P. Ipatova: "Theory of long-wave absorption of light by crys- !
tals." V. M. Agranovich and V. L. Ginzburg: "Dispersion of X-rays in crys- //
tals by forming excitons." L. N. Ovander: "Raman effect in crystals."

E. I. Adirovich: "The Exciton as a wave for phase transformation.” Z. S.
Kachlishvili: "Elastic scattering of a non-localized exciton on impurity
centers." A. S. Selivanenko: "Calculation of the dispersion cross section

of free excitons at lattice defects of a molecule crystal.” A. A. Vorob'yev:
"Self-absorption and additional absorption in ion crystals and the energy of
the lattice." V. M Agranovich, E. I. Rashba, I. B. Levinson, I. M. Lifshits,

M. I. Kaganov, V. I. Perel', A. G. Zhilich, S. I. Pekar, S. A. Moskalenko,

L. N. Demideanko, V. L.Bonch-Bruywvicun buvk part in the discussion. The
following references were quoted: Ref.2: Ye. F. Gross, A. A Kaplyanskiy,
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Fizika tverdogo tela 2, 379 (1960); Ref.3: I. S. Gorban', V. B. Timofeyev,.
Doklad na XIII Vsesoyuznom soveshchanii po spektroskopii, Leningrad, iyul!'
1960 g.; Ref.6: V. M. Buymistrov, S. I. Pekar, ZhETF 32, 1193 (1957);

V. M. Buymistrov, Ukr. fiz. zh. 3, Pril. I. 21 (1958). The following papers
dealt with tHe analysis of the band structure of semiconductors: 0. V. ;
Kovalev: "Degeneracy of electron energy levels in a crystal." T. I. Kucher:
"Hole -bands in alkalimetal chlorides." F. M. Gashimzade, V. Ye. Khartsiyev:
"Analysis of the energy structure of several semiconductors." Ye. I.
Cheglokov, V.-A. Chaldyshevs "Symmetry of the solutions for Hartree-Fock
equations for crystals." A. Ye. Glauberman, A. M. Muzychuk, M. A. Ruvinskiy,
I. V. Stasyuk: "Problems of the multiple-electron theory for solid and
liquid semiconductors.” A. I. Gubanov: "Various theories of amorphous semi-
conductors." L. D. Dudkin: "Problems of the chemical bonding of semiconduc-
tor compounds of transition metals.” A. D. Chevychelov: "Energy spectrum

of the elctron for a polymer-chain model." The following persons took part
in the discussions: I, B. Levinson, K. B. Tolpygo, N. N. Kristoffel!',

P. N. Rikiforov, E. I. Rashba, S. I. Pekar, A. Ye. Glauberman, E. L.
Nagayev, V. M. Agranovich. The following papers dealt with transfer proper-
ties: G. Ye. Pikus, G. L. Bir, E. S. Normantas: "Theory of the deformation
Card 4/9
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potential and the dispersion of carriers in gemiconductors showing a degen-
erate band." Ye. P. Pokatilov: n{nteraction of free electrons with ultra-

sonics in silicon and germaniux." V. L. Gurevich, Yu. A. Firsov: "Theory

of the electrical conductivity »f semiconductors in a magnetic field on in-
elastic scattering.” A. I. Ansel'm, B. M. Askerov: "Thermomagnetic phenom-
ena in metalloids exposed to a strong magnetic field." L. E. Gurevich, G.M.
Nedlin: "Contribution of electrons to thermal conductivity due to entraine-
ment of phonons." I. Ya. Korenblit: "Galvanomagnetic phenomena in Bi2163."

F. G. Baksht: "Faraday effect at free carriers in BizTe3 exposed to a weak

magnetic field." G. I. Kharus, I. M. Tsidil'kovskiy: “pnisotropy of photo-
magnetic effects in cubic crystals."” N. P. Keklidze: "Several electrophysi-
cal properties of germanium and silicon at low temperatures." V. B. Fiks:
"Entrainement of ions by electrons in semiconductors." I. M. Dykman, P. M.
Tomchuk: "Electrical conductivity and thermionic emission in semiconductors!
P. M. Tomchuk: "Variational method for determining the electrical conductiv-
ity and taking into account also the Coulomb interaction of carriers." Sh.
M. Kogan, V. B. Sandomirskiy: "Pheory of the external emission of hot elec-
trons from semiconductors." V. A. Chuyenkov: "Conductivity of germanium in

card 5/9
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in strong electric fields at low temperatures." V. P. Shabanskiy: "Non-
equilibrium processes in impurity semiconductors.” 0. N. Krokhin, Yu. M.
Popov: "Slowing-down time of non-equilibrium carriers in gemiconductors."
The following persons'took part in the discussions: V. A. Chuyenkov, G. L.
Bir, I. M. Lifshits, G. M. Nediin, O. V. Konstantinov, M. I. Kaganov, F. G.
Bass, V. L. Bonch-Bruyevich, I. M. Dykman, E. I. Rashba, 7. S. Gribnikov.
The following papers dealt with resonance and oscillation effects: I. M.
Lifshits, V. M. Nabutovskiy, A. A. Slutskin: "Phenomena of the mobility of
charged quasi-particles near singular points of isoenergetic surfaces or or-
bits." M. Ya. Azbel': "A new resonance effect” and "Quasi-classical quanti-
zation near particular classical orbits and quanta oscillations of thermody-
namic quantities.” E. I. Rashba, I. I. Boyko, V. I. Sheka: "Cyclotron and
combined resonance and susceptibility of various semiconductors.” V. L.
Gurevich, V. G. Skobov, Yu. A. Firsov: "Giant oscillations of sound absorp-
tion." M. F. Deygen, A. B. Roytsin: "Paramagnetic resonance with arbitrary
sizes of a satic magnetic field in electrons localized in semiconductors."
VY. Ya. Zevin: "Theory of the spin-lattice relaxation of electron localiza-
tion centers in non-metallic crystals.” Yu. V. Chkhartishvili: "Electron
spin resonance at the F-center in KCl+NaCl crystals." The following persons
took part in the discussions: V. L. Bonch-Bruyevich, I. M. Lifshits, K. B.
Card 6/9

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6"



"APPROVED FOR RELI?ASE: 07/16/2001 CIA-RDP86-00513R001756120003-6

XA O IRRNE AL R R

AR TR SEATYIN ST B A S Sl T e .
feey L e zi s e e R P T SRR

5/053/61/074/001/003/003
Fourth Conference on ... B117/B212

Tolpygo, V. Ya. Zevin. The following papers were devoted to the theory of
local centers and polarons: K. K. Rebane, 0. I. Sil'd: "Method of momenta
in the theory of electron oscillation transitions." V. M. Buymistrovi: "Var-
jational principle for the transitions probability." S. V. Tyablikov, V.
A. Moskalenkos "Application of field-theoretical methods to the theory of
multiple-phonon transitions.” Yu. Ye. Perlin, A. Ye Marinchuk, V. A.
Kovarskiy: "Application of the perturbetion theory of Wigner-WeiBkopf to the
problems of electron-phonon interaction in crystals." A. M. Ratner, G. Ye.
711'berman: "Theory of luminescence of crystals having luminescent impurity
centers." A. A. Tsertsavadze: #The mechanism of light absorption by F-cen-
ters and excitons in alkali-halide crystals." A. G. Chebant "Theory of
thermal ionization of F'-centers.” D. I. Abakarov, Yu. M. Seidov: "Theory
of the susceptibility of polaron gas." V. L. Vinetskiy: "The ground state
of the bipolaron." R. R. Dogonadze, A. A. Chernenko: "Electrical conduc-
tivity of semiconductors with a short length of path of the carriers." The
following persons participated in the discussions: K. K. Rebane, E. I.
Rashba, N. N. Kristoffel',. B. K. Tolpygo, M. I. Kaganov, 8. I. Pekar, Yu.
Ye. Perlin, A. M. Ratner, M. F. Deygen. Only a few papers dealt with the
theory of the crystal lattice: K. B. Tolpygo: "Far-reaching Coulomb forces
Card 7/9 : . :
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in the dynamics of homeopolar crystals of the diamond type." V. S. Oskotskw,_//
A. L. Efros: "Theory of crystal lattices having & nonrcentral interatomic
interaction." B. Ya. Yurkov: "Theory of the annealing of radiative defects.

M. Ya. Dashevskiy, M. S. Mirganovskaya: "The growth and structure of

AIIISb'monocrystals;" ‘The following persons were mentioned: T. I. Kucher -
and Z. A. Demidenko. The following papers were devoted to the phenomeno-
logical theory of semiconductors: I. A Mutrskhulava: "Analysis of local
trapping centers by continuous excitation of the.semiconductor with light."
E. I. Adirovich: "Kinetics of impurity photoconductivity and a new method
of determining the effective cross sections of local centers.”" Yu, V.’
Gulyayev: "Statistics of electrons and holes in semiconductors showing dis-
locations." V. M. Fridkin: "Phenomenological theory of the photoelectret
state of crystals." G. M. Guro: "Energy structure of a surface layer formed
by space charges in semiconductors.” Yu. I. Gorkun: "Effect of current e-
lectrodes on magnetic resistance.” Yu. A. Vdovin, B. M. Grafov, V. A.
Myamlin, V. G. Levich: "Properties of the two-phase boundary electrolyte
semiconductor.” The theory of semiconducter devices was treated in the fol-
lowing papers: V. M. Val'd-Perlov, A. V. Krasilov, M., Ye. Lisogorskiy and

V. L. Aronov: "Parametric diodes. Calculation of parameters."” D. A. Aronov,
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P. s, Karageorgiy-Alkalayevx "A possibility to explaipn the inversge current
increage with 1ncreasing potential ip & semiconductor diode," M. I
Markovich, N. M, Royzin: » Effect of the géometry of the transistor base on
its Junetion characteristics." A. L. Zakharov; "Theoretica} analysisg of

Yu. S, Ryabinkin; "Electric field in Semiconductorg betwean Junctiong accord-
ing to the type of conductivity" and "Effect of the diffusion of carriers

¥as mentioneq, The following bersons took bart in the discussiong; 2. s, /

participants'name he thankeq the membersg of the Organizing committee frop

tiong op semiconductop theory in Moacow, Leningrad, and Kiyev, ang stressed

the need of extending thig activity to Tepublic capitalg and othep cities, =
It was Tecommended tqo hold the next conference in Kishiney in 1962, There

are 20 references: 14 Soviet-bloc and 6 non—Soviet-bloc.
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Sciences at the T

echnical Physics Institute imeni A.F

sicomathematical
+ Ioffe in 1962:

% Selected Problems of the Theory of Nonmetallic Solid State,®

Vest, Akad, Nauk SSSR, No. 4, Moscow, 1963, pages 119-145
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333k ,
s/1 81/62/004 /0 1/018/052
B3:08/B10.
144, 13%E) /B304
Demidenko, Z. A, Kucher, 7. I., and Tolpygo, K, B.
—_— T
Frequenciesg and amplitudes of atomic vibrations in crys:als
with diamond lattice for g Yave vector directeq along the
cube face diagonals
Fizikg tverdogo tela, v, 4y no. 1, 1962, 104 - 109

pers {K, B, Tolpygo. FIT, 3, 943, 196,

o et al, FTT, 3, 2482, 1961), the authors calculated the
ncies in germanium for the wave vector E’pointing in the

ction. The 8ix disp

ersion curves, w(®), calculated in foun

oximationg are somewhat different from one another. ®ha

ing to brancheg 7 and 6 are entirely transverse (TO

mixed and have a4 purely 1ongicudina; o
0; 0; 0} or {75 75 O} (Tabie 1), ()(

igure, 3 tables, ang 9 referencegy: 4 Soviet and 5 non~So§1et“

recent references to English~language publicationg read gy

Iyengar. Phys. Rev. T, 747. fy5a:
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¥. Chochran. Phys. Rev. Lett., 2, 495, 1959; Proc. Roy. Soc., A253,
1959; Chose et al. Phys. Rev., 113, 49, 1359; B. 0. Brokhouse. Pnys.
Lett., 2; 256, 1959.

ASSOCIATION: Institut poluprovodnikov AN USSR Kiyev (Instinure of
ductors AS UkrSSR, Kiyev)

SUBMITTED: July 12, 1961

Table 1. Components of'ﬁ’ and'?zv Legend: (A) branch no; (LO) longitadi-

nal ontical vibrations; (TO) transverse optical vibrations; (LA} longi-

tudinal acoustic vibrations; {TA) transverse acoussic vibrazions,
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AUTHORS: Tolpy&0 X. B., and Chéyka, G. Ye. %
TITLE: phermionic emission ofﬁionic semiconductors in strong fields E
PERIODICAL: Fizika tverdogo tela, V. 4, noe 91 1962, 1146 - 1153 f

i PELTe Thermionic cmission of & semiconducting cathode with consideration ‘ \/@

of the veriation in electron concentration and electron temperature under
the influence of an external field 1is calculated in a simple approximationxi
as in experimental conditions the anode current is assumed 10 heat the i
semiconductor. Because of the increased electron concentration and :
conduction in the curface 1ayer.of the gemiconductor, heating of the
electron gas has 1ittle effect on the results in the conventional methods
of measuring thermionic emission. Hdeating of the electron gas has to be
considered only in semiconductors with a high electron mobility and if
current is very strong. 1in this casé, calculation confirms the results
of S. u. Levitin (Tr. Soveshch.-Ppo katod. elektron., Kiyevs 1959. Izd.
All USSR, #iyev 19523 ZnTF, 23, 1700, 19533 ZhTF, 23, 2159, 1953) who
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Thermionic emission of ionic ... 3 B104/B108
established the existence of a second regibnb ? space charge. Besides, %
this a "siripping" and & rapid increase 6f3{peéemission current are possible §
if the anode voltage reaches a given valug., -There are 3 figures and 1 t;
table. St

ASSOCIATION: Kiyevskiy gosudarstvennyy univé%?itet im. T. G. Shevchenko
(Kiyev State University imeni T¥1G. Shevchenko)

SUSKITTED: December 15, 1961
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AUTHECR: Tolopy®Os K. Bse
TITLE: 3tudy of the long-wave vibrations of diemond-type crystals
* taking account of the long-Tange forces
PERIODICAL: * Pizika tverdogo tela, V. 4y 0O T, 1962, 1765 - 1771 . /
TEAT: In continuation of earlier papers (Mashkevich, TolpyE&os ZhETF, 32, v

e

520, 19373 DAR SS3R, 111, 375, 19563 ZnETF, 32, 866, 19573 36, 108, 19993
26, 1136, 1959) and using formulas derived earlier (TQlpygos FIT, 3, 945
1961) the author studies the long-wave vibrations of homopolar crystals

taxing into account the Coulomb snteraction of the dipole moments @L in-

duced in the atomlc shells, py the nuclear displacements and short-rangé
forces. fot only tne forces acting petween the peighboring atoms (wk_xich
are quadratic in \?15) but also the interaction forces between the next

neighboTs vut one are considered. The natural vibration pranches (acoustic,
optical and light vi‘orations) are classified. The acoustic vyibrations 8are
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gtudy of the long-wave. ...
pole moment of 8 5
t the optical ‘ ‘
prations are studied.
lattice deformations -

pirefringence of
g light waves

1oit formula 1is der
Disgpersion and di;
vibrations and, 1 dispersion of the light vi

; tential occourring in 4{nhomogeneous

“he electrostatic PO
atical viprations) is calculated and the
nally occurrin

o

(acoustic end 0

1ight as well as the nature of tne additio

caused BY spatial dispersion 2T€ studied. Though the results agree

qualitatively wiith those obtained in earlier paperss numerical estimations'

for Si ané Ge give gifferent values. There are 1 figure and 1 table.

ASSOCIATION: Kiyevekiy gosudarstvennyy universitet im. T. G, Shevchenko
(Kiyev State University imeni T. G Shevchenko)

SUBNITTED: January 29, 1962
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and the energy of 8 NaCl orystal

The wave function
xcess electron

- PITLE:
incorporating an e

Fizika tverdogo telay Ve 4 MO- 12, 1962, 3644-3653

. PERIODICAL:
5. Tolpygo (UFZhs

The method developed by K.
T the_investigation of crystals jncorporating an excess ///

: tended %0 NaCl crystals in the many-electron va
‘-orthogonalized functions a° Here differing from X. Be Tolpyo (FTT, 4»
3644 , 1962), the polarizationyenergy is taken into account in the diagonal
matrix elements only- All exchange jntegrals are calculated directly from
the wave functions obtained by D- R. Hartree, W. Hartree (Proc. ROYy- Soc.
Aes 193y 299 1948). The functions A g (which degcribe the motion of the
ystal gite) ¢

ron in the vicinity of the g-th or
g the \P-functiona of the inneT electrons ©

- TEXT:
. 3644, 1962) foO

electron is ex

excess elect an be coﬁpletely
orthogonalized usin £ the

2
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The wave function and the ... o Jé
x elements Hs =

dt one obtains

neighbors. FOT the matri | | \l/
T H= [ 0RO GO e o
[ v ,,(p)——V..,s. (p)]x' Ods+ )

'+2 \ @[ Vs — 5 T oen @] alfydet
". + E” ;l'l[vo'l(p) —Vuln (P)__}‘H’ld"“v ‘"TP',.

i’k

p—— T

p Sdﬁ:: ::td“:: -—z,—,,aﬁf,, . j', . (1 3) N
[t Asde =ttt )+

using
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The wave function and the
ows from (14) and

After numerical'

J?& iy, av = O 1534 foll

ents are taken into account.
s the values :

. 0.0%6613 are obta@ned.from \/

engthy calculation

e compon
ic coordinate

« -0.005976 8&nd 312

| pfter a 1
. Hm 0.2322 when’ all th
" ealculations in ellipt

‘ Bai? - 0.000299; 8y al2
H
the general formuls - . :
- HL=A A A de—+- P a,,,, [ Aryinde i

LY

: . 2 akh, I lﬁq,l"kd'v—t— z a .,,S '.:‘xﬂfl’ﬂ:,dt},: -

sk

ufficient to sum up

in this formula. it_is
denotes -

1
" and Ve Vau
nality integrala

elements (
vors of the ions at

calculating the. nonorthogo

Afor the nondlagonal
over the most adjacent neigh

the Madelung potential. By
CyE =0. 02236; . C2=0.00816; . C-"* =0 00533, .
' (25)

R Ciy=—0.16454; c-v= =0 ooxoos
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- ie obtained. After'simﬁlifying the formula for the Hamiltonian

. e — Hwpept’
A=[wAvd:= 3 Hibrb: (4),

the coefgicients A(k), B(k) and C(k) are expanded in a power series of k
" (up to k° inclusively). The result is E(k) = 0.04799 + 0.042117 k2. The

energy minimum lies in the -center of the band E(Q) = 1.30 ev and the

effective mass u/m = 0.42 follows from the quadratic term

E(k) = 0.04799 + 0.042117 k?. The band width is found to be ~5.6 ev and

the function E(k) is strongly anisotropioc. There are 1 figure and

2 tables. :

ASSOCIATION: Kiyevskiy gosudarsivennyy universitet im. T. ¢. Shevchenko
: (Kiyev state University imeni T. G. Shevchenko)

SUBMITTED: July 16, 1962
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a——

Digtortion of the distribution function of clectrons in a semi-
conductor by selection of the thermocurrent and latter's effect
on the intensity of the thermionic emissicn. Fiz, tver. tela 6
n0.5:1476-1484 My '6k. (MIRA 17:9)

1. Xiyevskiy gosudarstvennyy universitet imeni Shevehenko,
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Role of long-range forces in electron scatizring by phoncns in
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o (MIRA 18:1)
1. Institut poluprovodnikov AN UkrSSR, Kivev,
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S?atistical analysis of a protein text, Dop. AN UHSZE n
65, (MIRA 18:5)
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[ ACC NR: ADPG015782 (AN SOURCE CODE: UR/0048/66/030/005/0850/0853 |
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i AUTIIOR: ~ Tolpygo, K. B.; Chayka, G. Ye. -

i

OG: Kiev Stote University im. T.G.Shevchenko (Kiyevakiy gosudarstvennyy universitet)

1
! ———
z
{
{
t

2\
TITLE: Distortion of the electron distribution function in n gemiconductor by the
thermionic emission current /RepOrt Twelfth All-Union Conference on the Physical =

2 Mases of Cathode Electronics held in Leningrad 22-26 October 1965/

SGIRCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 5, 1966, B50-853

TOPIC TAGS: thermionic cmission, semiconductor crystal, Richardson equation, elec-
tron distribution, kinetic equation

ARZTRACT: The authors improve their earlier calculation (Fizikn tverdogo teln, 6,
1476 (1964)) of the corrcction duc to the asymmetry of the electron distribution funce]
tion to the Richardson formula for a semiconductor in order to take into account also
the distortion of t e electron energy distribution and the difforence between the

effective masses of the electron in the semiconductor amd in the vacuum. The folloy-
ing thrae lengths are involved in the problem: the olectron mean free path for moment-|
um (direction) change; the electron moan free path for energy change (intoraction with
the lattice); and the Debye screening distance. Theseo lengths are assumed to differ
greatly from cach other and to increase in the order in which they are mentioned above;
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7The region of the thermionic emitter near the surface is divided into three zones whose!
thicknesscs correspord to the above-mentianed lengths., The electron wave functions are§
treated in the effective mass approximation and approximate solutions of the kinetic i
%equation in the different regions are suitably joined at the boundaries. It is conclud~
cd that the thermionic current ns given by the Richawison formula shoule be multiplied
by the followling correction factor: (mg/m) (1 + 3m°/2l{m) (1 - M/6Km) l/z(SmO/ZKm)) , where
m and m, are the effective masses of the electron in the crystal and in vacuum, respect+
ively, M is the ratio of kT to the square of the velocity of sound, and K is the ratio

jof the work function 0 kT. This formula is valid for large values (>10) of K. Orig.
,art. has: 8 formulas and 1 figure.

SUB CDE: 20/ SuDM DATE: 00/ ORIG REF: 006/ OTH REF: 000
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AUTHOR_: Tolpygo, K, B.; Sheka, D, I,

'ORG: Kiev State University im, T. G. Shevchenko (Kiyevskiy gosudarstvennyy
universitet)

TITLE: Theory of the intrinsic absorption of light in NaCl-type crystals
SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2587-2593

TOPIC TAGS: light absorption, sodium chloride, intrinsic light absorption, :
electron bands, trihole band, sodium chloride crystal, refraction index, absorption
coefficient, incident light

) ABSTRACT: . Principles developed earlier by K. B. Tolpygo, D, I, Sheka, and Z.
Ya. Yevseyev on electron and tri-hole bands in sodium c_hloride"grystals (Fizika

tverdogo-tela, 1963, no. 5, pp. 2345 and 2609) were used as a basis for a study of | —
the intrinsic absorption of light related to band-to-band transition. Values obtained
on the index of refraction, the coefficient of absorption, and reflection, as a function
of the frequency of incident light, were in good agreement with experimental data,

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6"




"APPROVED FOR RELEASE 07/16/2001 CIA-RDP86 00513R001756120003 6

AT et R

7 L Ow/..i-o/ ) -
‘ACC NR:  AP6030955

both in relation to the shape of the curve and the order of magnitude of the coefficient;
of refraction, Orig. art. has: 9 formulas, 1 table, and 3 figures. [Authors'

abstract] [SP]

SUB CODE; 20/ SUBM DATE: 10Jan66/ ORIG REF: 004/ OTH REF: 002/
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ACC NRi APGO369%9 ( AN SOURCE CODE3s UR/0181/66/008/011/3156/3162 ]
AUTHOR:  Iyapin, V, G.; blfglpygo_! K, B, ‘

ORG: Kiev State University im, T.G. Shevehonko (Kievokiy gosudarstvennyy universie

tet)
TITIE$ Choice of basic funotions in the theory of valence bands in dismondlike orys-
tals

SOURCE: “Figzika tverdogo tela, v. 8, no. 11 » 1966, 3156-3162 '
TOPIC TAGSS! wvalence band, semiconductor band structure, semiconductor theory

ABSTRACT: The article analyzes the requirements for a choice of basic functions in
the many-electron theory of valence bands of diamondlike semlconductors. A theory
developed earlier by the authors which predicts the existence of elght doubly spine

atoms of the unit cell) for elactrons forming o bonds with opposite spina, which
makes it possible to allow for the correlation in their motion. The identity rela-
tionships obtained from the proposed theory and tying. the energy values at symmetri-
cal points of the Brillouin zone to the cyclotron constants and the lattice constant

Cord 1/2
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are satisfactorily fulfilled ’ '
10 formlas, : d for cmcorf and germanium, Orig. art. has: | table and

- SUB CODE: ao/ SUBM DATE: {0JanS6/ ORIG REF: 004/ GTH REFs 015
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“ACC NR:- APT005315 S GURCE CODE: Un/om1/677659‘/bo'1‘/'ooo3"/¢309ﬁl -

ll | AUTHOR: Yevseyev, 2. Ya.; Tolpygo, K. B. i !

: !
ORG: Donets Polytechnic Institute {Donetskiy politek?micheskiy institut)
TITLE: Microscopic theory of F centers in an NaCl crystal
SOURCE: Fizika tverdogo tela, v. 9, no. 1, 1967, 3-9i .

TOPIC TAGS: color center, sodium chloride, wave function, ground state, crystal
vacancy, polaron, electron paramagnetic resonance

ABSTRACT: The authors calculate the energy of the ground stete of the F-center elec-
tron in an NaCl erystal and the values of the wave functions |y(0)[2 at the first ’
‘three coordination spheres, using a procedure described by one of the authors earlier
(Tolpygo, UFZh v. 2, 242, 1957), but with a better choice of bases quasiatomic func-
tions, obtained in an earlier paper by the other author (Yevseyev, FIT v. 5, 2345,
1963). The wave function of excess electron is sought in the form of a linear com
bination of quasiatomic functions centered relative to the lattice points and ortho-
gonal to the wave functions of the internal electrons and to the wave functions of
the surroundings. A value of -5.1 ev is obtained for the energy of the ground state
and is used to calculate the energy of thermal dissocistion of the F center into a

; vacancy and a polaron. The value obtained for the dissociation energy (1.915 ev) —

agrees well with published experimental data. The calculated values of |y(0) |2 also
agree with the experimental data on the hyperfine 8plitting of the parmagnetic reso-
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3| nance line, with the exception of the first coordimfion sphere. The authors thank |
‘| A. B. Roytsin for consultation on experimental methods for determining ly(O)‘a. orig.;
-art. has: 17 formulas and 4 tables,

SUB CODE: 20/  SUBM DATE: 28Mar66/ onxq REF: 013/  OTH REF: 010
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LUYEV , V.A. [Zuiev, V.0.); SACHENKO, A.V.; TOLPY§93ﬂ§:§:"§¢olpyho,, B ]::_

’ o4t - SR | k
Kinetiss of the photoconductivity of thin semiccxfuzucfzirﬂigs, g
paving trappling and recombination levels., Ukr. ZZ;%LAuIS;lz)
po, 1131176-1186 N 'é5. }

Lo hxsti?’,ut poluprovodnikov AM UKr3SR, Kiyeve OSubnitted Dec.
15, 1964.
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~AUTHOR: Zuyev, V. 0. - Zuyev, V. A., Sachenko. A. Y. Iglpxhg, K. B, -~ Tolpygo,

B e , T A7

‘ORG: Instltute of Semlconductors AH UKrSSR (Instytut napivprov1dnyk1v AN UkrSSR?3
. PYY

TITLE: Kinetics of photoconductivity of thin semiconductor layers having surface
levels of attachmont a.nd recombination

vSOURCE Ukrayins'kyy fizychnyy zhurnal, v, 10 no. 11, 1965, 1176-1186 ,

, Z2hH 44,55
TOPIC TAGS: photoconductivity, semiconductivity, semlcoﬁductor carrier, relaxation

process

ABSTRACT'V An invpstigation was made of the photoconductivity of a semiconductor of
finite~ ‘thickness having attachment and recombination levels on the surface. A general
‘expressicn for photoconductivity ¢ was derived, with the aid of which the dependence
of o -on the absorption coefficient and the frequency can be obtained. In deriving o
the following assumptions were made: 1) the impurity semiconductor is of the n-type
and its donors are totally ionized. There is no attachment  in the volume and the
nonequilibrium carriers are characterized by the volume lifetime 1. 2) In the region
of volume charge the distribution of carriers is of quasi-Boltzman typé. 3) The ad-
ditional concentration of holes P in the essential region x v (2—3) Lp considerably
exceeds equilibrium'fpo.’ The cases of sinusoidal, rectangular, and §-form modulation

‘Ca'rd 1/2.
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of light were considered. For "thin" specimens (4 < |L,|) a time dependence of photo-
.conductivity was obtained in case of II- and §-modulation., This dependence shows that | -
in s limiting case of a fast exchange of surface levels with bands, the relaxation of B
-photoconductivity is monoexponential. In this case the charscteristic time of the
photoconductivity decrease is the lifetime of the nonequilibrium carriers. If tqep
is known, the rate of surface recombination S8 can be determined. When the lifetime of
carriers of the levels is. considereble, the relaxation of photoconductivity is not
monoexponential. For s model with one surface level there are two exponential sec- .
‘ tions of photoconductivity relaxation. One characterizes the carrier recombination in o~
the volume and on the surface, and the other is linked with the monopolar part of the :
¥ | photoconductivity. The second section can be attributed to the capture of minority
§ i carriers of the surface level. Orig. art, hes: 3 figures and 36 formulas. [(Ja}

'SUB'CODE: 20/ SUBM DATE: 15Dec64/ ORIG REF: 009/ omH REF 004/ ATD PRESS:

147

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86 00513R001756120003 6

BRI

SEEIEEE L e s e St T S i T S e s SR s
I e A P S P O T T SN AT ks SRS TS AN PP I I N

L 31h6-66 EWT(l) ;gpgc};‘*
ACCESSION NR' AP50160h9

ot b e 2k
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S

S e R 34
.nvmnons: Tolpygo, K. B.; Chalyy, A V. ?ng' |

TITLE. Structure of a scattering medium ot finlte thickness from
data on multiple scattering electromagnetic radiation Y. gg’

:- SOURCE. Zhurnal prikladnoy spektroskopii, v. 2, no. 5, 1965, M47-460

"'A'_-"TOPIC TAGS: = 1light scattering, electromagnetic wave scattering, mul-
tiple scattering, transport equation, distribution function

-+ /ABSTRACT: . This 1s a continuation of earlier work (ZhPS v. 1, 1965), B
..-in which the radiation transport equation was solved for a semi infin-}
ite scattering medium, and in which information was obtained on the :
o ‘scattering-particle slze distribution function from experimental data | §
"+ on multiple scattering of electromagnetic radiation. 1In the present |._ [
L baper the problem 1s solved for the case of a scattering medium of '
~ifinite thickness. The calculation.procedure is similar to that of the

;.parlier paper, with allowance for the’ changed boundary cond*tions. = .;tlf

!
i
ISR
) }Card

e
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.~ The particular case of a scattered medium -in" which the particle dimen-! |
““gions are small compared with the wavelength of the inside ‘radiation ‘|-
45 considered in an appendix. -Orig. art. has: 54 formulas ' ‘

' ASSOCIATION: Nonme - . -

| SUBMITTED: 1lMayGh. - .  ENCL: 00 T . SUB CODE: OP |

'NR'REF SOV: 003
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'AUTHOﬁt Toipyéd;

TITLEs Auger recombinétlon'sith'particiyntion of ecarrier

" genters

¢. 7, no. 6, 1963, 1790-1794

'BOUROE: Fizike tverdogo tels,
. TOPIO TAG8: selectron recomhlﬁation, $mpurity level, semiconduotor'carrig;{ u{ﬁﬁ’

B B . . [ S (e
work by one of the authors '
and earlier), where the Auger recombination

y-and aingly—oharged centers, wherein the

the emiseion into 4he bend of
reaent

AGSTRACT: This is @ continuation of earlier

(Sheynkman, FIT vo Ty 28, 1965

_mecheriem was proposed for multipl

. capture of & minorlty carrier is accompanied by

’ anothar'carriar'of opposite sign, localized on th

artiole the authors present & quantum—mechanical calculation of the oross

gegtion for the cspture of minority catriers by shallow singly~charged neutral
particles, uhen the onorgy reloased 18 tyansferred to the majority carrion,

o pame center. In the

SR

APPROVE :
D FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R0

Fsisei e

01756120003-6

R T

SRR

o L2296-86
| ACESSION FRi APS018562

“" which is localizad on a neighboring center having the saue lonization enorgy

or larger. This carrier is emitted into the nearest band. The oapture of
carriers by deep centers ig.also discussed. Numerical estimates show that
Auger recombinatlon ‘proceases can becomo comparable with or even larger then

radiativo snd othor types of recombination at sufficiontly low tomperatures

and at high impurity concentrations. Values on the order of 107 == 107
" are obtained for semiconductors of the Ge, 8%, ogcaha type in the case of
"~ . ghallow levels, and of the order of 1019 «= 107 0 for capture by desp levols.
This indicates that a capture of a carrier by 8. shallo¥ center of large radius,
1"~ with tranefer of tho energy to a carrler of opposite aign localized on a
: ﬁneighbdrmg deep conter, would be most effective. Tho authors thank Eo Lo |
w7 Raghba_for valuable oritical remarks, and V. Ye. Lashlarevy 8. Q%. Kalashnikov,
"Tand V. L. BoncheBruyevich {spg-gntereﬂt in the work and a dt'3éausion, 74

1 7 orig. art. hast 1 figure 5-formulage - -

* ASBOCIATIOR: Tnstitut poluprovodatkev AN UkrSaR, Kiev (Institute of Bent-
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AUH{OE;: Zwev, V. 0. (Zuyev, V. A.)_Lﬂavehenkn, A. V.} Tolpyho, K. B. (Tolmo, -
K. B. ) ) ) L ) : . T ——— .
' uy, ViS5 |
o TITLE ‘Kinetics of phctoeonductivity in aemiconduetors vlth minority carrier cap~’
b tu.re levels on the surra.ce

EOUE‘IE.' m:rewins'm fizychnyy zhuine.l., v.'lo', no. 3, 1965, 275-286

_7: TOPIC TAGS:. aemiconductor, minority car‘ier, photoconductivity, capture level,

- surface stu:be

ABSTRAOTr ‘The- dependence of photoeonduetivity on-the mdulation freq:uency -and-on-

eaiconductor. perameter 318 ‘determined for the case of ainusgoidally mothlla.tea

: rongly ebsorbed light. “Account is taken of the bending of the bands at the -

‘| surface, due to the existence of several surface levels. It is assumed that cap- |-

| fure of minority carriers and adhesion of majorify carriers on the surface are -

. posaible. The prodbiem iz soived in the linear approximation under several simpli- !

| fying assumptions., The expressicn cbtained is the sum of the bipolar phetocon= :
'5 ductivity e.nd the mcpom phctoccud:ucuﬂty. The conttibuum of thege two
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| componenta are different for different bending of th is _

1 tio of the lifetimes of the carriers in the bands and st the surface levels.
enalysis of geveral 1imiting cases is presented. The nonstationary potoconduct-
ity produced in the case when strongly ebsorbed 1ight produces carriers of both
signe 18 congidered for sinugoidally modulated 1light, end the dependence of the
conplex photeconéuctivity on the frequency of modulation and on the parameters of
the semiconductor is determined. Ths resulte show that the freguency dependence
of the photoconductivity depends appreciably on the ratio between the volume &znd
; surface p= ieters of the ‘gemiconductor and can very in 4on to the fre-
| quency raised to negative powers 1/2, 1, 3/2, or 2. The trensition fram one type
" of fall-off to the other depends on +he gemiconductor pareneters. 7t is 8ls8o
i kinetic persmeters, carriers of any ome po-
¢his surfece. 1The expressions cbtained can be used %o
eriments in which the gurface has & strong

the surface centers. “The authors

effect, and also to determine the parameters of
3 figures and k %%mlm

T W5
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# the code of protzin synthesic,
Dok, AN SSSR 163 no.5:1282-1284 A3

165, .

(MIRA 18:8)
i, Institut fizicheskoy khimii im. 1..V.Pisarzhevskogo AN UkrSSR.
Submitted Ovtober 8, 1964,
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. AUTHORSt ‘Tyspin, Ve G.; Tolpy¥go, K. B. |
E (k) in the hold bands of diamond type
. . . . ;

Vo
t

- i TI’I.‘I.E:" Investigation of the dispersién law
|, crystals for symstrioal directions.

I, 1964, 1158-1166'

| SoURGE: Fisika tverdogo tela, Ve 6, no.
dismond structure, -orystal energy, wave

" QPIC TAGS: energy dispersion, holse band, ;
;'.f.‘uncbion ! i .
: ABSTRACTs The authors studied the energy of diamond-typa crystals with single %
| glectrons removed. They sought to obtain a wave function corresponding to those in
. ‘previous works (K. B. Tolpy#go and A. M, Fedorehenke, ZhEIF, 31, 8Ls, 1956; Yee I.
) § in the form of a linear combination of antisymme- |

Kaplunova, FIT, 1, 177, 1959

* trized products of functions of jndividual sigma bonds, with an electron being » |

- gbsent at one such bond, In neglecting spin-orbit interaction, the gecular equa- .

|’ tion relative %o the energy of the crystal for the directions
|~ wave vector is examined. The authors preserve the same ma

. Hamiltonian as Kaplunova but without the assumplion of ortho

tron functions forming the sigma bond. . The analytical depe
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; existing data is good, - Slight variations are thought to be due to simplifications ‘ -
{{; in the theory: neglect of deeper levels in constructing a function for an atonm |
{| i with a vacancy, and neglact of integrals of nonorthogonality between the more . v
: i[ distant orbits and the matrix elements of transition for even more distant neighe ‘|
; i
i

t! bors, For greater precision it would be hecessary to know the wave functions at ,
i great distances from the nucleus, but this would not eliminate the offactof
| neighbors, and the use of functions of isolated atoms ig thus unsystematic, oOrig, |
| art. has: 1 figure, 1 table, and 2| formulas, - SR . ‘
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KOROL!, E.N., T(LPVPO K.B,

Chara.ﬂ’a.*istics ‘of the dynamicz of ZnS type crystal lattices
with & mixed ionic-valence boud and fractional variable ion
charges, Izv. AN SSSR. Ser. fiz. 28 n0,6:942-950 Je 164,

1. Kafedra teoreticheskey fiziki Kiyevskogo gosudarstvennsgo
universiteta,
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" ACCESSION NR: AP4019832

T loves/es/oge/oos/onar/orss.
AUTHOR:  Tolp

7*goy Ko Bs | ' /

Rl gt I LT B

DITLE: The wave funo'ti_on,'. normalization integral, and averago charge of ioms in . |
iinogmpletely polar oryatale of. the.NaCl type . Co ) '

N 'SOURCE: . Fizika tverdogo tela, v. 6, no. 3, 1964, 741-756 o

‘TOPIC TAGS: wave: funotiom, normalizaticn integral, polar orystal, hybrid iom, ionic
.. ~erystal, binary crystal, iodic charge, cubic ci'yata.l.if heteropglar crystal :

¢

.. ,ABSTRACT: The author has examined binary ionic orystals of the Fall type, which do

4 ‘not .differ greatly from strictly heteropolar orystals. His resultas. prove to be

- +_rather accurate up to charges of ¥ 0.5 e, buy the generalizatfon for cubic crystals

{  such as GsCl is elementary. Ha has discuss@ll the concepts of effective and: average -
charges on ions in a crystal. The average charge is determined by the coefficient T

.. +of linea> combination of the wave funoticn of each atom found in & hybrid ion- = :

' valauce .tate. The avarage charges and norualization integrals were computed for ' :

electrous. of all N, atoms (where 2H. is the total mumber of dtoas in a bina o

oryetai), and also the normelixzetion integrals of By | and Xy , for 'the electron

© - Cord 1fZ T L
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coordinates of all atoms were computed, except for one or two. These computations

. » were made for the case in which the different wave funotions of different atoms -

~ entering into antisymnetrized products are ndt fully orthogonal. - The author

- deterained the accuracy of the statistical computati 9.

He found that the average Hamiltonian of a orystal reduces to the task of finding

.~ the intrinsic and mitual energies of: individual : ‘
.. ‘authus expresses his thanks to ¥. Kulik and O..Strashko for making a mumber of -
| computations." Orig. art. has: 2 figures, 3 tables, and 60 formles. . .
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TOLPYGO, K.B5. [Tolpyho, K.B.]
Statistical method for calculating the normalization
integral ‘and the mean ionic charge in Na€l type crystale
deviating from heteropolarity. Ukr, fiz. zhur, 8 no,10:
1050~1063 O '63, S{MIRA 17:1)
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1, Institut poluprovodnikov AN UkrSS5R, Kiysv,
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Wave function, normalization integrals, and mean ion charges on
nonpolar NaCl type crystals, Fiz. tver. tela 6 no.3:741-756
Mr '64, (MIRA 17:4)

1, Institut poluprovodnikov AN UkrSSR, Kiyev.
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Dynamics of ZnS type crystal lattices with fractional variable ion
charges. Fiz, tver, tela 5 no.8:2193-2206 Ag '63. (MIRA 16:9)

1. Kiyevskiy gosudarstvennyy universitet im. T.G.Shevchenko,
A (Crystal lattices)
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- ¥ and the mean ion charge,in.c;ystals of ﬁha;sodiuigchlogide type which
' deviate from heteropolarity = R TR N I S
Tt oo A
: - D i H h X "
SOURCE: Ukraylnsﬂky*y fizy*chny*y zhurdal} v.§8L.n9.::0. 1963,
"1050-1063 : ’ v y Y B BN L
. R N N
TOPIC TAGS: normalization {ntegral, sodium chloride nQrﬁaliéation'
{ntegral, mean ion charge, sodium chlorfde mean ion ! charge), hetero=
N - polarity, crystal heteropolarity, hete:ﬁppla:i@y;devtagiop, sodium
SR chloride. wave function, crystal wave function,fcrystalzioh wave
©~ |- function, sodium chloride lon wave funqdion i Jo0 o H i;
’ . ) I ;
P :
i ABSTRACT: A statistical method of calc lgting;;he qoréalp;a:ion -
| “integral and the mean charge of ions in la| Nacg-typg.cryﬁtallhas
| peen made more precise and.an evaluation made pf,its'etroﬁ“aa?re- g

lated to heteropolarity. ‘The wave funct%i’pn of: ech}lat'ti 'e point
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ACCESSION NR: AP3012354 . ) A ,1% 1 “
| is represented as a linear superposition pf fonic and atomic Wwave
functions, with linear combination coefficilents represéntﬂngithe
degree to.which the compound {8 tontc., |The cryaculﬁfunctﬁpniia.then
- an asymmetric product of the wave functions o£'the;variouﬂ‘1éns.
-t The gpproximate formulas obtained were compared vith exaéq'fdrmulas
for the case of a linear atomic chain,. ;For a th ga-dimensional
" crystal lattice the estimgted.precisionioF the! agproximaﬁﬁ;formula
- . (derive@lfqrchubic éymmecry“considerationa)'ind cates ‘that the
Y . .L..gratigtical method may be employed even in the case of a charge of
+0.5 e for -each fon., The author thanks Academician S.}IJ Pekayr of
| Tthe Ukrainian Academy of Sciences for substantial help'in jthe solu=
‘i tion of an unusual problem connected with| the work.: Orig. art., has?
3 figures, 2 tables .and 47 formulas. Y S L

N b e e e et e T AT
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{ ACCESSION NR: AP3007502
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'AUTHORS: Tolpy*go, K, B.3 Sheka, D,
: ofk 'hole bards

1o
| ;'I‘ITLE_: Spin-orbital splitting
%SOUR.CE: Fizika tverdogo tela,

| TOPIC' TAGS: spin-orbital splitting, hole,

:C1, wave function, antisymmetry, spin,

in 'alkali-halide crﬁgg;’ /

/0161/63/005/009/2609/2633

'

-

v. 5, no. 9, 1963, 2609-2619

wave vector,

t
i
i
+
i
i
|

hole band, alkali halide, crystal, K,

relativistic correction
Y

L . A
" 1 ABSTRACT: The authors have developed a quantitative theory on hole _b_and_s/in

: T;alkali-halide crystals, Attention

gdéh?aﬂ'fdle}'ation being given to
- {electron movements.

g I {C1-) as computed by Hartres,
|-from the antisymmetrized products

iwhen at the [th anion an electron

i (3p) shelle

is drawn to the interaction of ‘eloctrons,
the relativistic correction and to correlation of
" In this development they employ wave
" and the wave function of tlle

of the wave function Y%
is missing from one of the layers of the upper
A secular equation of the 6th order is
requabions, corresponding to the expression for spin,

full

‘functions of halide ions
crystal 1is constructed
describing the state -

‘broken into two identical f

and these are solved for three’

BTRE
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symmetrical directions of the wave vector K. Spimorbital.splitting is proved to i
be fundamental near the center of the band (K = 0), and minimums of energy are
shown for the direction /I107, Near the center of the band, the energy in the

jower branches depends but Tittle on the wave vector, The width of the hole band

is practically the same as that found without consideration of the relativistic H
|correction, - Orig. art, hasy 3 figures, 1 table, and.25.formulas, !
; ‘ EE S , o
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i TITLE: Dynamics of crystalline 1attiées of the type:Zp§dwith fractional variable;i
i charges on the ions AN V\

8, 1963, 2193-2206
f .

ooz P

|
s l‘ o .
© | souRcE: Fizika tverdogo tela, Ve 5, no.
| TopIC TAGS: cryétalliﬁe jattice, fractional chafge,.ibn, Zn, S, In, Sb, potehtial%
i energy, 1attice vibration, valence electron,: atom, homopolar crystal, adiabatic :
. approximation, Sigma bond, electrical field, mucleus :

energy and an equation for vibration of a

. ZnS-btype jattice have been derived on the assumption that in equilibrium valence !
. electrons are SO disposed between atoms that each has a fractional average chargees |
i The authors generalize the computations of potential energy (found in 2 number :
R - ¢ of papers) for jons and homopolar crystals on the basis of adiabatic approximation.~ ="
- It is stated that each pair of electrons connecting two neighboring atoms may
i belong, with a certain probability, to each atom or they may form a Sigma bond.
! When the mcleus is displaced, ard elso when there is an electrical field, these,

| \pSTRACT: An expression for potential

1

i
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probabilit.ies change, and this leads to a change in the average charge of ‘the
' atoms. Orig., art. has: 43 formulas.
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- btate Universit,y

‘| SUmLTIED: 1kare) ' DATE AGQ: 06Sep63 H EXCL: 0.

* SUB CODE: PH : NO REF SOV: 012 .. OTHER: 00:

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6"



. T PSR AR e
T T A R N E A R TR mx‘._' "A‘é:,{_‘?.{*.mﬁ’_i;:‘.m.xfl:i‘ﬁ; ;

o

RE et SRS ’

"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756120003-6

. Characteristics of the dynamics of crystal lattices of the ZnS ‘type
“for compounds with mixed ionic-valence bonding and varying atomic d
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