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AUTHOR: Agranovich V.M. 51_4-4/25

TITLE: Oﬁ*fﬁé"éffaéf_a?-ihe solvent on the optical activity of mole-
cules of the aissolved substance. (0 vliyanii rastvoritelya na
opticheskuyu aktivinost' molekul rastvorennogo veshchestva.)

PERIODICAL:"Optika i Spektroskopiya" (Optics and Spectroscopy)
1957, Vol.2, No.4, pp.420-432 (U.SeSaRe)

ABSTRACT: Theoretical paper. It is assumed that the solute molecules
do not form covalent bonds with those of the solvent, The so0l-
vent is taken to Dbe non-active and transparent in that region
of frequencies where the solute absorbs light. S.I.Pekar's
method (Zh.Eksper. 1 Teor.Fiz.,Vol.22,641,1952) of adiabatic
approximation is employed. Nuclel of the solvent molecules are
regarded as a nglowly moving" subsystem which executes small
oscillations about certain equilibrium positions. The valence
electrons of the solute molecule are regarded as a "rapidly
moving" subsystem. It is assumed that the eleciron states fol-
low adiabatically the comparatively slow motion of the solvent
nuclei. Perturbation theory is used to obtain the energy state
of the solution. Only the average effect of the solvent on the
solute molecule is taken into account. This.is permissiblé for
those molecules which are only slightly deformed en interaction

Card 1/3 with the solute. Interaction of an electromagnetic vave with the
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' HIsH=g Ty T
On the effect of the solvent cn the optical activity of

molecules of the dissolved substance. (Cont.)

golution is then considered. The interaction operator is
regarded as a small perturbation of the solution which causes
a transition of the solution from its ground state (defined
as the state in which a solute moledule is in its lowesi
energy level) to an exclted state (a solute molecule is now
in its first.excited level). Average values of the dipole
electric and magnetic moments induced by light are obtained.
From these values polarizability can be found. Finally, ©

the angle of rotation of the plane of polarization per unit
length of light beam in solution is found to be

82, . n°+2
e: 1 (,)Reﬁ
3 X

where n = refractive index of the solution, An = wave-
length of light in vacuo, Ny = number of molecules per unit
volume, &= frequency, Ref@ = real part of f3 ("gyration").
Away from the solute absorption band the dispersion of @1is
given by the curve for an isolated solute melecule with its
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51-U4-4/25
On the effect of the solvent on the optical activity of
molecules of the dissolved substance. (Cont.)

natural frequency displaced. In the solute absorption band
the dispersion of @ is asymmetric with expoential fall at
! ijts 1limits and it strongly depends on temperature. There
are one figure and seven references, all Slavic.
SUBMITTED: August 20, 1956.
AVAILABLE: Library of Congress
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Agranovich, V. M. - .

A Theory of Natural Optlcal Activity of Molecular
Crystals. (Teoriya yestestvennoy opticheskoy aktiv-
nosti molekulyarnykh kristallov.) 2. Quantum Theory.
(2. Kvantovaya teoriya.)

Optika 1 Spektroskoplya, 1957, Vol.II, Nr.6,
pp. 738-746.  (USSR)

This mathematical paper 1s a sequel to Part 1 {(Ref.l)
which dealt with classical calculations of the optical
activity of molecular ecrystals. The guthor studies
the interaction of a plane electromagnetic wave with

a crystal. He deduces general formulae for specific
rotation and its dlspersion. He also discusses
summation rules. There 1s a mathematical appendix
and 11 references; 6 of which are Slaviec.

November 22, 1956.

Library of Congress,
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putHoR: _Agrenoviel, Ve B
TITLE: On the Goncentration Dependence of the guantum Yield

of Luminescence of Solid Organic Phosphors with
Admixtures. (o kontsentratsionnoy zavisimostl
kvantovogo vykhoda lyuminestsentsii tverdykh organi-
cheskikh lyuminoforov & primesyami). :

PERIODICAL: ?ptik? 1 Spektroskopiya, 1957, Vol.IlI, Xr.l, pp.29-57.
USSR

ABSTRACT? There are two theories of the Juminescence mechanism in
mixed organle phosphors, such as anthracene
naphthalene OT anthracene in polystyrene. Birks (Ref.5)
suggested radiative mechanism with luminescence of the
gdmi xture being due to sbsorption of luminescence of the
basic substancé. A radistionless mechanism was suggested
by others, with transfer of energy achieved DY resonance
jnteraction between exclted - molecules of the basloc
substance and molecules of the admixture. This paper
1s an attemp® to elucidate theoretically the role of
both these mechanisms at various admixture concentrations.
The total quantum yleld (Eq.22) 1is obtained a8 the sum
Card 1/2 of two quantum yields due to the two mechanisms of
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. 51-1-5/18
On the Concentration Dependenoce of the Quantum Yleld of Luminescence
of Solid Organic Phosphors with Admixtures.

luminescence. It was found that as concentration of

sdmixture is increased the quantum yleld due to radlative
mochanism JII begins to fall while the quantum yleld due
to the radiationless mechaniam J{ continues to increase

until saturation is reached. This supports the ocon-
olusion reached in Refs. 6=8 that Birks' mechanism holds

only for low admixture ooncentrations. At very high
admixture concentrations a concentration quenching effeot
oocours and the total quantum yield begina to deorease.
There is 1 figure and 13 references, 6 of which are

B8lavis.
SUBMITTED: December 6, 1956.

AVAILABLE s
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' : CH, V.M, (Kii
RUBACH, 0,M, (Eiiv); AGRANOVICH, V.M, (Kiiv)

Stressed state of circular plates stiffened by radial 1'-iba
[with summary in English]. Prykl. mekh. 3 no,1:38-50 '57,

(MLRA 10:5)
1. Institut budivel'noi mekhaniki AN URSR,
(Rlastic plates and shells)
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AUTHOR Agranovich, V. M. 51-1-14/18
TITLE: On the Effect of Re-absorption on the Duration of

Fluorescence of Molecular Crystals. (K voprosu O vliyanil
reabsorbtsil na dlitel'nost!’ fluorestsentsil molekulyarnykh

kristallov.)

PERIODICAL: ?pt1k§ i Spéktroskopiya, 1957, Vol.Ill, Nr.l, pp.B4-87.
USSR '

ABSTRACT: A phenomenological exciton theory of molecular crystals
(Refs.1, 2) glves the relationship between the duration of
fluorescence, coefficient of re-absorptlion, length of

diffusion displacement of exciton and absorption coefficient
of the incident l:.ght. For many molecular crystals it is
possible to regard fluorescence transitions as occurring
from exciton bands which correspond to the lowest level of
excitation 1n an 1solated molecule. To determine
fluorescence yleld it 1s therefore sufficient to know
exciton density in the energy bands which correspond to
the lowest levels of oxcltatlion.,  The number of such
bands is equal to the number of molecules in a unit cell.
The width of such bands is about 0.05 oV. Bands can,
Card 1/2 in general, overlap. If they do not overlap, the width
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51-1-14/18
on the Effect of Re-absorption on the Duration of Fluorescence of
Molecular Crystals.

of forbidden intervals between the bands is about 0.0l eV.
At room temperature thermal motion causes blurring and
diffusion of such bands. As a result an electron-
vibration-rotation band 1is formed in place of the exciton
bands. By a purely mathematical argument the author
finds the quantum yield Q@ for this particular case
(Bq.16). To determine Q it is necessary to measure
duration (1ifetime) of fluorescence at very large and at
very small values of the coefficient of absorption.of the
exciting light, and to obtain the relative distribution of
fluorescence in thin crystals, where re-absorption of light
can be neglected. There are 4 references, all of which
are Slavic.

SUBMITTED: January 9, 1957.

AVAILABLE:
card 2/2
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AUTHOR ﬂgcnaxovxcu,v.m., JATYDOV, A.S. BIHBSETISTS
TITLE OpticaI odel ol Interactior botween Nuocleong gnd Wuclel

in the Rescnance Ragion of the Compourd Hucleus.
(Opticheskaya modelf szaimodeystviye nuklonov 8 yadrami
v oblastl rezonansovy 508tavnogo yadra.= Russian

PEBIODICAL ghurnal Eksperim. 4 Teoret. Piezikl 1957, Vol 32, Nr 6,
PP 1429-1436 (U.S.S.R.) ,
ABSTRACT The energy dependence of the real part and the imaginary

part of the pffactive potential is investigated hLere bY
taking acoount of all components of the compound nucleus.
For the purpose® of not complicating the problem by taking
aocount of COULOMB®S interactions the authors here in-
vestigate only the interaction between one neutron and
one nucleon.

The dependence of the real pert _of the optical potential
upon anergy: At first the Tormula foT the real part of

of the real part of the opticel potential. The suthors areé
interested here in the gomain of energies which correspond
to the resonances of the oross geotions of the nuclear

reactions. it energles of the relative motion &7 30 MeV
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pi- PHASE I BOOK EXPLOITATION Sov/3898
SOV/31-M-14

Akademiya nauk UkrSSR. Institub teploenergetiki

Peploobmen 1 gldrodinamika (Heat Transfer and Hydrodynamics) Kiyev,
1958. 190 p. (Series: Its: Spornik trudov, no. 14) 2,000

copies printed.

Eds. of Publishlng House: ¥a.L. Kaplan and N.M. Labinova; Tech.

Ed.: M.I. Yefimova; Editorial Board: I.T. Shvets (Resp. Ed. )

Academiclan, Academy of Sclences UkrSSR; G.M. Shchegolev (Depu%y
Resp. Ed. ), Candldate of Technical Sciences; N.M. Kondak (resp.
Secretary), Candldate of Technical Scilences; v.I. Tolubinskly,
Corresponding Member, Academy of Sciences UKrSSR; 1.I. Chernobyl'-
skiy, Doctor of Technical Sclences; M.M. Nazarchuk, Candidate of
Technical Sclences; P.I. Lavrov, Candidate of Technical Sci-
encegi P,D, Shvetsov, professor; and N.M. Pyatyshkin, Candidate of
feonnical Sciences.

PURPOSE: This collection of articles 1s intended for scientific
workers and technical personnel in the fields of heat transfer
and hydrodynamlcs.

COVERAGE: This collection of 18 articles deals with experimental
and theoretlcal studies of problems in heat transfer and hydro-

gerd 1/7
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- Hzzt Transfer and Hydrodynamlcs Sov/3898

dynamics as they affect steam and gas turbines and heat-transfer
devices. The results of theoretical investigatlions of heat trans-
fer in turbine components and in elements of heat-utilizing appar-
atus are described, and new calculatlon methods are suggested.
Seversal problems of the thermodynamics and aerodynamlics of steam
and gas turbines are discussed. References follow each article.

TABLE OF CONTENTS:

Shvets, I.T., 0.A., Gerashchenko, angg@%gésgyggg: Investigation of

the Tempersture Flelds in the Hubs © ine Rotors by Means of the

Thermal-Analogy Method 3
On the basis of a theoretical analysis of the system of equa-
tions describlng the temperature field of a bladed rotor, the
authors present a method for taking into account the thermal
renistance of the blade stems. This method may be used for
ealoulations of steady-state heat condlitlons as well as
unsteady-state conditions.

Agrarovich, V.M., 0.A. Gerashchenko, and .M. Nazarchuk. Approximate
Method for Determining Temperature Fields and Stresses 1n a Drum-
Type Turbine Rotor at Starting 20
Cars 2/7
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Heat Transfer and Hydrodynamlcs Sov/3896

The authors present a simplified method for approximating the
temperature filelds and stresses 1n a drum-type turbine rotor.
The method does not take axial variation of temperature into
account but considers each section of the rotor as part of an
infinitely long hollow cylinder with boundary conditions cor-
responsing to those for the particular section under considera-
tion. Results calculated by the approximate method are compared
with those determined by more accurate calculations. An analysis
of the discrepancles leads to the conclusion that the simplified
method 18 sufficlently accurate for most englneerling purposes.
The followlng personalities are mentloned: V,I. Fedorov, V.M.
Agranovich, and N.N. Shel'menko, all of the Heat-Engine Labora-
tory, Institut teploenergetiki AN UkrSSR (Institute of Heat-
Power Englneering, Academy of Scilences UkrSSR).

Dorfman, A.Sh. Simple Calculation Method for a Laval Nozzle 26
The author presents the results of an experimental study of
the process of heat transfer during the condensation of steam.
A detalled description of the experimental apparatus and the
methods employed is glven, as well as a quallitative deserip-
tion of the physical phenomena involved in theprocess of con-
densation on the basis of the results obtailned.
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AUTHOR: Agranovich, V.M. 5l-4-5-17/29

TITLE: On Capture of "Free" Excituns by Impuritiss in Molecular Crystals
(0 zakhvate tgvobodaykh® sksitonov primesysmi ¥ molekzlyarnykh
kristallakh)

PERIODICAL: Optika i Spektroskopiyas, 1958, Yol IV, Nx &, pp. 585-594 {USSR)

ABSTRACT: 1In certain mixed orgenle erystals (e.g. enthracens in nephthalens)
an effective transfor of energy of slectron excitaticn proceeds

from the base (solvent) to ths juminescent imparity. A largs
number of experimental papers deal with the machanism of luminescence
of such mixed organic phosphors (e.g. Ref i), An enelysis of the
axperimental dats on photoluminescence and radioluminescence suggests
that "free" excitons mey play &n important rcle in luminescence
(Refs 2-4)., The present peper is an attenpt to construct & theory
of the processes occurring on sutersction of "frso™ excitons with
imparities in mixsd organic crystals. 1t is assumed that impurity
molecules replace the solvest (base) molecules &t the crystal
lattice sites. It is suggested that at high jnpurity concentrations

card 1/2 the electron excitation energy i transfarred from the bass to
: BIE RS S ) e %
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) 51-4-5-7/29
On Capturs of "Free" Excitons by Impurities in kolecular Grystals

the luminescent impurity by & non-radiative proceus dus %o

capture of excitons of the base by imparity msolecules. This
process dominates over re-absorption of luminescance of the base by
jmpurities; the latter 1s more important at low imparity
concontrations. Probability of capture of & "froe" exciton by an
impurity molecule is calculated. It is found that this probability
depends on temperature, the energy specurum of electron excitations
of the fmpurity and on the displacement of molecules from the
equilibrium positions on change of the electron excitation state.
In the light of the theory put forvard here the author discusses
measurements of the luminescent yield of the naphthacene impurity
in anthracene on excitation with ligh® in the absorption band of
anthracene (Ref 11). The suthor thanks A.S.Davydov, I.M. Lifshits,

V.V. Antonov-Ramanovskiy, M.D. Galeuin and L.A. Tumenuan for their
advivca. There are 12 references, 11 of which are Soviet and 1 American.

SURMITTED: July 26, 1987

1. Luninescence - Thecry
card 2/2
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Lo ‘ S/112/60,/000/006,/004/032
Translation from; Referativnyy zhurnal, Elektrotekhnika, 1960, No. 6, p. 57,

# 2.4095
_ AUTHORS Agranovich, V, M,, Gerashchenko, 0. A., Nazarchuk, M, M.

TITLE: An Approximate Method of Determining Temperature Fields and Strasses
in a Drum Turbine Rotor at Starting -

2
PERIODICAL: Sb. tr. In-t teplo-emerg. AN UkrSSR, 1958, No. 14, p. 20-25

TEXT: The rotor is considered as a combination of hollow conical and
cylindrical solids of revolution., Assuming that the working madium temperature at
starting is approximated for each point by an sxponential time function and that

the temperature change along the length of the rotor 1is linear, the authors carry

out an approximate calculation of the rotor temperature field, neglecting the K
axial heat flow. The obtained result is substituting in S. P. Timoshenko formulae
from which the radial and tangential components of thermal stiresses and the time

they reach their maximum value at starting are determined,

M. A, T.

Card 1/1
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*24(7) 50V/48-22-11-22/33
+ AUTHORS: Alentsev, M. N., Neporent, B. S., Agranovich, V. M.
’\__—‘—______—",..w--—""‘“"_“ o
TITLk: Discussion of the Lectures Held by B. 1. Stepanov, B. S.

Neporent, M. N. Alentsev, and 1. A. Pakhomycheva (Preniya po
dokladam B, I. Stepanova, B. 5. Neporenta, M. N. Alentseva i
L. A. Pakhomychevoy)

PERIODICAL: Izvestiya Akademii nauk SiSR, Seriya fizicheskaya, 1958, Vol 22,
Nr 11, pp 1379-1379 (USSR)

ABSTRACT: M. N. Alentsev comments on the lecture given by Stepanov as
follows: The equation specifying the energy of individual
frequencies of the emission spectrum is determined only by the
distribution of the molecules on the excited levels and by the
probability of the curresponding transitions, if a forced
emission and an interaction of the excited molecales is practi-
cally absent. Hence the luminescence spectrum under these con-
ditions must be similar to thne spectrum of thermal emission, and

\
that means w}“m = 'DD—a'\)u\) T This conclusion demonstrates that
’
if Stepanov's relation is satisfied, this only indicates that
Card 1/2 the equilibrium distribution of the molecules with an excited
1° - ‘l‘ 1
! ;
CAERE »-'Ri* S =
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S0v/48-22-11-22/33
Discussion of the Lectures Held by B. I. Stepanov, B. 5. Neporent, M. N.
Alentsev, and L. A. Pakhomycheva

electron state is stabilized with respect to the oscillation
energy. If this relation is not satisfied, it canbe proved

that at the moment of emission the distribution is not an
equilibrium one. It then corresponds to a distribution charac-
terized by a temperature T' # T.

B. S. Neporent comments on the lecture held by M. N. Alentsev:
It appears to be difficult to approve of the assumption that

the excited molecules in solutions do not reach a thermal
equilibrium in due time. This assumption is at variance with the
experimental data on the transfer rate of the oscillation
energy. Moreover it does not furnish an explanation of the diver-
gencies found in several investigations.

V. M. Agranovich agrees with Stepanov concerning the joint re-
Jations between the luminescence- and absorption spectra. He
rejects, however, his conception concerning earlier papers (4.
S. Davydov, S. I. Pekar, M. A. Krivoglaz, and others) and thinks
that the equation found by him should be compared with the re-
sults presented by other, earlier theories.

card 2/2
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On the"Theory of Photo
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Zhurnal Eksperimental
Vol. 34, Nr 3, pp. To
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evinskiy, V. 5. SOV/56-54-3-25/55

nuclear Reactions (K teorii fotoyadernykh

'noy i Teoreticheskoy Fiziki, 1958,
o-To6 (USSR)

The present work computes the cross section of the capturing
of f--quanta by the nuclear material within that range of
energy which corresponds to great resonance. First the ope-

rator of the interact

ion of the electromagnetic field with

the system of nucleons is put down. For reasons of simplicity

the author investigat
sufficiently great vo

es a system of A nucleons being in a
lume V. Within the frame of the model of

the self-consgisting field the ground state of such a systenm
corresponds to a completely filled Fermi surface with the
maximum wave number k.. A formula is deduced for the absop-

tion precbability of ¢

ge Su-quantum per second. In the deduc-

tion of the matrix elemént occuring in it the interaction

of the electromagneti

APPROVED FOR RELEASE: 06/05/2000
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W

On the Theory of Photonuclear Reactions 80V/ 56-34 i-3-25/55

the nucleons is neglected. This matrix element can be diffe-
rent from zero only at certain values. The course of compu- -
tation is pursued step by step. A function contained in the
expression for the initially mentioned cross section is put
down explicitly. These functions are shown in a diagram for
various values of the parameters used. In all ceses the
capture cross section of theéﬁ-quantum has a clegrly marked
resonance. Here M/2{ M*( ¥ holds, where ¥ denotes the mass
of free nucleons, and ¥* the effective mass. The curves P(x)
were computed for the two limit vaiues of the effective mass.
With an increase of the effecive mass from MfeM to M*ul/2
the values of the cross section decreased by 50% at the
maximuem, the half with increasing by 20-30%. The roeition
of the resonance of the photocapture and the width of this
resonance depend only little on M*. The computation carried
out here ocan only difficultly be compared with experiment
in a quantitative respeot due to the lacking of ample measu-
ring results. In qualitative respect the existing measuring
results for medium and heavy nuclei (only for such nuclei
Card 2/3 the comparison of the theory with the experiment is lagiti-

N ~
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On the Theory of Ihotonuclear itcactions sov/56-34 -3-25/55
nmete) do not contradict the consequences of the computation
carried out here. The reasons for the existing differences
are nevertheless shown. The model of rn infinite nuclear
material used here can not lead to the observed dependence

of the capturé cross section of the |»-quantum on A. The
reasons for this are briefly given , ‘The ‘'taking- into account
of finite dimensions of the nucleus leads to a better aggree-
ment between theory and experiment. There are 2 figures and
19 references, 4 of which are Soviet.

SUBMITTED: Sertember 30, 1957
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TITLE:
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ABSTRACT:
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Agranovich, V. 1., Rukhadze, A. 4. SOV/56-35-4-24/52

———

On the Propagzation of Electromagnetic Waves in a Mediun
Taking Account’ of Spatiazl Dispersion (0 rasprostranenii
ciibawuieondieu, kR voln v osrede pri uchete prostransivannoy

dispersii)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1295,
Vol 35, Nr 4, pp 982 - 984 (USSR)

V.L.Ginzburg and S.I.Pekar (Refs 2,1) developed a
method for the investigztion of the propugation

of electromagretic waves in media, taking the spatial
dispersion of the dielectricity constc:t into
asccount. Whereas Ginzburg dezlt with the problem

by the phenomenclogical method, FPekcr employed micro-
scopical means of determining the convection btetweey
the polarizction and the clectric field strengsth k.
The two methods in come csrentizl points lend to
different results, and the oauthors of this pajer
endenvor to clecr matters up by trying to improve
Ginzburg'!s nethod, Firet it is shown thut, for the
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ic
Taking Account of Sprticl Dispersion
vurpose of investizating the connection hetween
the macroscopic quantities P and k, the nicro-
scopical method is not suited. The equstion of
motion for the wave is oht\lned from an energy
equation by developaent of ,E, and D according
to Fourier (Fur'ye) components and corresponding
transfornation. For the case that the medium conta
no free charges, an equation is set up (Kaxwell)
for the connection between T and ». For transvercal
and longitudinal waves tl:e refraction index is
further represented in dependence on W, and an
equation is given for n(w)also for cnisotronie
media; the properties of the mediun are roﬁ‘evpﬁted
by the corresponding tencor ceonponent
equation shows, according io
thet talking account of the Spa
cubic crystals lends to a weal anisot
ref*action wdex. In cowcLuu‘o1 the
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5 references, 4 of which are Soviet.

SUDLIINTED: ey 9, 1998

Card 3/3

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520016-6"



24(5)
AUTHORS:

"TITLE:

PERIODICAL:

ABSTRACT:
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S0V/56-35-5-17/56
Agranovich, V. M., Rukhadze, A. A.
P
Energy Losses of the Electron in a Medium With Spatial Disper-
sion (Energeticheskiye poteri elektrona Vv srede s
prostranstvennoy dispersiyey)

hurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 5, pp 1171-1174 (USSR)

Ginzburg (lef 1) already investigated the propagation of elec-
tromagnetic waves in a general form in a medium in considera-
tion of spatial dispersion. Taking account of this dispersion
is especially important near the eigenfrequencies of the me-
dium. For this frequency raonge & theory of the optical proper-
ties of the medium has already been developed by the authors of
the present paper (Ref 3) as well as by pekar (Ref 2). The in-
fluence exercised by the consideration of spatial dispersion on
the cnergy losses of electrons moving in the medium is now to
be investiigated. For this purpose the suthors base their in-
vestigations on the Maxwell (Maksvell) equations for an elec-
tron moving with the velocity v in an anisotropic medium with
an arbitrary spatial dispersion law. In this system the quan-
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. S0V/56-35-5-17/56
Energy Losses of the Electron in a Medium With Spatial Dispersion

tities E, D, and I are represented by their Fourier (Fur'ye)
components und an expression for the energy loss F suffered by
the electron on one unit of lenzsth of its path is written down.
In nonrelativistic avproximation this amounts to:
. iei { §§3}
27°v ) (4,£d)
tropic medium with an arbitrary dispersion law is investigated
and also for this case F is explicitly given. Also for the
case of an excitation of a longitudinal wave in a medium, if
spatial dispersion is taken into account., a formula for F is
given (also in the relativistic oese). Explicit expressions are
derived also for the £-tenscr. Finally, also for an isotropic
nongyrotropic medium (according to reference 5) a formula is
derived for the relativistic case for the total energy losses
F = F(0,k). The authors finally thank V. L. Ginzburg for his con-
stant interest in this work and for his valuable discussions.
There are 5 Soviet references.

da‘. The example of an isotropic nongyro-
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. 24(5) SOV/56-35-5-26/56
LUTHORS ¢ W, Ve M., Stavinskiy, V. S.
TITLE: The Theory of the "Sccond Noment" in the Nodel of the Atomic

Nucleus of Lane, Thomas, and Wigner (X tecrii "viorogo momentia”
v modeli atomnogo yadra Leyna., Tomasa i Vignera)

PERTODICAL: Zhurnal eksperimental'noy i teorcticheskoy fiziki, 1958,
vol 35, Nr 5, pp 1285-1287 (USSR)

ADSTRACT: The conception of a "second moment" was iniroduced in a
raper by the above-mentioned authors (Ref 1) for the
qualitative characterization of the error which is permitted
when substituting the hamiltonian of the shell model for the
hamiltonian of the nucleus. It holds that H = HO + H1. Here
H denotes the hamiltonizn of the nucleus, Ho - the namiltfonizn
of the nucleus in ithe shell model, 51 - an orerator establieh-

ing the correlation of the gtates of individual nucleons in
the shell model. The nuclear wave function can te regressnied

as a development SIEET.
i (Pg M Pe) = E;\Cb(mz}:b

Card 1,72
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S0Y/56-35-5-36/56
The Theory of the "Second Moment" in the Model of the Atomic Nucleus of
Lane; Thomas, and Wigner

according to a complete sysiem of orthogonal functions. In the
case of the validity of a condition given by the authors it

is easy %o determine the "second moment" of the nuclear nodel,
vhich; according to the definition given, is

W2(E) =223(Eb - E)2 \Cb(E)lz. Here E denotes the nuclear energy
b

Qn,exp (-Eb/kT).

The authors next derive formulae for the dependence of the
"gecond moment" on the excitation energy E and on the number
A of nucleons in the nucleus. There are 10 references,5 of
which are Soviet, /

and the afommentioned condition is \Cb(E)

SUBMITTED June 23, 1958
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25(1) 30V/21-59-1-6/26
AUTHORS: Vaynberg, D.V, and Agranovich, V.H.
¥ -
TITLE: On the Stressed State of Certain Lultilinked Bodies
(O napryazhennom sostoyanii nekotorykh mnogosvyaznykh
tel)

PERTIODICAL: Dopovidi Akademii nauk Ukrains’koi RSR, Nr 1, 1959,
pp 21-25 (USSR)

ABSTRACT: This article deals with the plane problem of the
elastic equilibrium of a circular or polygonal plate
with a number of similar holes distributed, so that
the region acquires a cyclic symmetry. The authors
perform a series of calculations, by way of an inte-
gral equation, substituting the function of a con-
tour’s point w (t) for the functions of Kolosov and
Muskhelishvili¢ (z) and Y (z). The designations
used are standard mathematical, Among them Lk (k-1,2,
guell) are the inner region’s contours, z is the
outer contour comprising all 5 contours Eﬁ&er

Card 1/2
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On the Stressed State of Certain Multilinked Bodies

considerations, L is the total region?s boundary,
function f(% ) is determined by the data of forces
prevailing uﬁon the contours, real numbers are b,,
Ozk is an axle, ', is upper boundary of contour “L,,

T, is upper part~of arc of contour L .. The aut%ors
make references to Sherman’s method, Qn& to a method

of Shvarts, They also discuss a simplified alterna-
ting method based on the position of a number of
"elementary" two-linked regions formed by the outer
contour and the contour of one of the holes. A dia-
gram presents the results of the calculations of
stresses of contour holes in a double-linked region,
wherein R stands for disc radius and$ for disc®s thick-
ness, There are one diagram, one table, and four
Soviet references,

Institut stroitel®noy mekhaniki AN UkrSSR (Institute
of Structural Mechanics of AS UkrSSR)

September 29, 1958, by F.F. Belyankin,; llember of AS UkrSoR
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SOV/51-6-2-22/39

AUTHORS ¢ Agranovich, V.M. and Korobeyev, Yu.V.
TITLE: On the Free-Path Length of an Bxciton in a Molecular Crystal (O

dline svobodnogo probegd eksitond ¥ molekulyarnon kristalle)
FERIODICAL: Optika 1 S pektroskoplys, 1959, Vol 6, Nr 2, PP 242-245 (USSR)

ABSYRACT: the authoml calculated theoretically the mean free path of &
"non-localized" (free) exciton interacting with the acoustical brench
of lattice vibrations. For the cubic lattice, when the interaction

with only the nearest neighbours 1s considered and the of fective exciton
mass approximation is used, the suthors obtained a value of 20 A for

the mean free path of an exciton in & molecular crystal under the
conditions of themal equilibrium at 300%K. The diffusion coefficient
o3 excitons was found to be of tho order of 1 en?/sec. This value is
one order higher than the salues obtained by the direct measurements
(Refs 1-3). This difference between the observed aml calculated

card 1/2
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On the Free-Path Length of an Exciton in & Eolecular Crystal S0V/31-6-2-22/39

c|i’1fﬁwion coefficients may be due to either the luportance of the
localized" excitens, or due to lattice defects distributed in such
8 way that the distances between them are less than the calc\ilated
va}ue of the exciten mean free path. There are 8 references, 5 of
which are Soviet, 1 Czech and 2 Bnglish. '

SUBMITTED: June 25, 1959
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24(4), 24(o6) 50¥/51~6-5-1ﬁ/34
AUTHORS 3 igranovich, V., and fonobayev, Yu.V.

”/—————-—
TITLE : f”Ehe Effect of Re-ibaorption on the Yisld and Duration of lLuminescence

of Molecular Crystals. I. (Vliyaniye reabscrbtsii na vykhod i
dliteltnost' lywninestsentsii molekulyarnykh kristalloev. I)

PERIODICAL: Optika i Spektroskopiye, 1989, Vol 6, Nr 5, pp 648-658 (USSK)

ABSTRACT: In previous work on phencmenological theory of excitons in molecular
crystals (Refs 1-3) it vas implicitly assuned that reflection of
luninescencelight from crystal surfaces can be neglected. Experimental
evidence (Ref 4) shows thit if this reflection is neglected the
lumines cence curve: may he affected in some cases. For this roason
the authors discuss here & kinetic equation which describes the
distribution of excitons in & molecular crystal and vhich allows for
internal reflection of luminescent light from crystal surfaces. For
the case when the exciton diffusion coefficient is sufficiently small,
exact formulae are obtained vhich give the quantum yield and duration
of luminescence of crystals in the torm of plane-parallel plates of any
thickness. From the forimlae wnich zive the quantum vield the lumines-
cence spectracan be deduced. The rarer is entirely theoretical. There are

card 1/1 2 tables and 8 Soviet references.

SUBMITTED: lay 12, 1958
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24(7) 50V/48-23-1-9/36
AUTHOR: Agranovich, V. M.

/-.'— T . . .
TITLE: —-0f The Influence of the Higrational Energy of Electronic

Excitation Upon the Luminescence of liolecular Crystals
(0 vliyanii migratsii energzii elektronno;o vozbuzhdeniya
na lyuminestsentsiyu molekulyarnykh kristallov)

PERIODICAL: Izvestiya Akademii nauk SS5SR. Seriya fizicheskaya, 1959,
Vol 23, Nr 1, pp 40 - 49 (USSR)

ABSTRACT: The specific fenture of the migrationzl processes of the
energy resultin, from electronic excitation offers the
possibility of superimposing the emiscion and absorption
spectra to a large extent. Therefrom the zuthor assunmed
that the energy migration takes place in two ways: 1) as a
resonance interaction of uniform molecules (exciton mechanism)
and 2) as a reabsorption mechanism. Up till now; either of
both mechanism has been neglected in :liscuscions. Bowen
(Boyen) (Ref 1) neglected (2) and Birks (Ref 2) neglected
(1). In this paper the author gives a comparative assessment
of both mcclmisms. He points especially to papers published

Card 1/4 by Galanin (Ref 7, Birks (Ref 2) and VWright (Rayt)(Ref 8)
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20V/48-23-1-9/36

Excitation Upon the Luminescence of Molecular Crystals
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who obtained an approximate expression for the period of
fading as well as the quantum yield of crystal luminescence
according to the reabsorption mechanism. In comparing both
mechanism three problems are dealt with:1) The author
discusses some questions and results of the general phencmeno-
logical theory of encrgy migration within molecular media.

For this case, a deduction is offered in which the "technical®
quantum yield is obtained irrespective of luminescence polari-
zation. Here, the author based the study on the function
C1(w,t) (denoting the exciton concentration in the current

w with respect to tirmet) as an integrodifferential eyu. *ion
with the following characteristics: D - diffusion coefficient
of the exciton, P - total probability of exciton disappearance
per second, (9) - quantum yield at an excitation by light
of the frequ¥ncy v, E(v) - the probable density of emission
of one quantum of the frequency v by one exciton per second
on the radiation toward any direction, k(v) - atsorption
coefficient of light of the frequency 99'E—absorption
coefficient of the incident light. With disregzard to the

CIA-RDP86-00513R000100520016-6"
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Excitation Upon the Luminescence of HMolecular Crystals

e g}
(XN

1
ur

exciton diffusion (D=0) and the reflection =t the ace
and with the q approximation, i.e.

ol

4= jo E(\))Vl(“)d\)(1 the author obtained two expressions:

P(x)= Co(Oﬂ), f= -—E— i ko= k()3 Y, = mean value of the
frequency of 1uminesgence light for which the reabsorption
has a maximam, 1) q{ 0.4 and 2) 0.4 £ q& 1; thne latter values
are given in., table 1 . Tables 2 and 3 give the velues of
the functions @ (x) and w(x) for g from 0.4 to 0.95; accord-
ing to which the periods of fading f\,'I and'c-tI can be deter-

mined, The author gives the deduction and calculation of

v and Ao in another paper (Ref 12). The formulae obtained

agree with results mentioned by Galanin (Ref 7). Results of
the general form (with respect to exciton diffusion) are
being worked out et present, The author discusses the re-
maining two problems (2) on the emergy transfer of electronic

Card 3/4
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- ~ On the Influence of the Migrational Energy of Electronic 35 V/48w23—1—9/36
: Excitation Upon the Luminescence of Molecular Crystals

°. excitation in organoluminophores with impurities only in
‘ brief. The scherme of this energy migration is illustrated in

a figure. 3) The author deals also with the probability of
a capture of free excitons by the impurity. It is stated that
within the crystal an exciton wave emanates from the basic
substance and the wave functicn in the impurity crystal can
be determined according to Lifshits's method (Ref 17). In
conclusion, the author mentions that a few authors (Ref 18)
detected a temperature-dependant maxinum of luminescence
yield of the impurity at high concentrations of this impurity.
There are 2 figures, 5 tables, and 15 references, 14 of
which are Soviet.
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AUTHORS:

TITLEs

PERIODICAL:

ABSTRACT:
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Agranovich, V. N., Pafomov, V. Ye., SOV/56—36-7«32/52
Rukhadze, A. A. ,

On the Cherenkov Radiation of an Electron Moving in a Medium
With Spatial Dispersion (0 cherenkovskom izluchenii elektrons,
dvizhushchegosya v srede s prostranstvennoy dispersiyey)

zhurnal eksperimentaltnoy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 1, pp 238-243 (USSR)

The present paper deals with Vavilov-Cherenkov radiation in an
isotropic gyrotropic medium in consideration of spatial
dispersion. The formula for the total losses: which corresponds
to this case, is written down. In consideration of spatial
dispersion, Cherenkov radiation propagates on the surface of
cones with the aperture angle‘ﬂ\. The next chapter of this
paper deals with the distribution of intensities over these
cones. The formula for the total intensity of Cherenkov
radintion here takes the form of a sum of the intensities
distributed over the individuel Cherenkor cones. For a mora
intense study of the distridbution of the intensity of Cherenkov
radiation, the author investigates several possibilities of
teking the spatial dispersion of the medium into account, For
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On the Cherenkov Radiation of an Electron Moving in a SOV/56-36-1-32/62
Medium With Spatial Dispersion

frequency ranges which are far from the eigenfrequencies of
the medium it is possible to determine he solution for the
decomposition of "direat® dispersion. Within this frequency
range it holds uniquely that

n? W) = € @W)/(1 +o (W)), and Cherenkov radiation will be

distributed over the surface of a single cons. In the domaing
near the eigenfrequencieg cf the mediur, spatial dispersion
may be of essential influence and in this case a development
of the "inverse® dispersion must be used, Assuming that the

condition &g /ﬂl«1 holds; one may say that Cherenkov

radiation is concentrated almost entirely upon the first
cone. Also with )0 Cherenkov radiation is distributed

Over one cone, but with B0 it is distributed over two. In
nongyrotropic media the new Cherenkov Tadiatipn is real only
in the immediate neighborhood of the absorption line center,
and in this case the new Chererkov radiation is of the same
order of magnitude as the intensity cf the “ordinary Cherenkov
radiation. In real substances Cherenkov radiation - -

CIA-RDP86-00513R000100520016-6"
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Medium With Spatial Dispersion

in the optical spectral range can be observed in films of

about'»10-4cm. The authors then investigate Cherenkov
radiation in an isotropic gyrotropic medium in consideration
of spatial dispersion, confining themselves to decomposing
"inverge" dispersion. Such a radiation occurs if the
condition v)c/ni(w) is satisfied. Here ni(w) denotes one

of the solutions of the equation n2(w) = &( N,nzwz/cz).

An expression is written down for the totsal intensity of
Cherenkov radiation. In a gyrotropic medium absorption is not
of essential importance; and the new waves of Cherenkov
radiation can actually be observed experimentally, The third
and last chapter deals with the energence of Cherenkov
radiation through the surface of the medium. The results
obtained in this paper by calculation make it possible to
decide upon the most favorable geometric experimental
conditions for the investigation of the special features of
Cherenkov radiation in media with spatial dispersion. In
Card 3/4 conclusion, the authors thank V. L. Ginzburg for his interest
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in this work and for discussions. There are 5 Soviet
references.

ASSOCIATION: Fizicheskily institut im. P. N. Lotedeva Akademii nauk SSSR
(Physics Instituts imeni P, N. Lebedev of the Academy of
Sciences, USSR)

SUBMITTED: July 10, 1958
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24(2),24(3)
AUTHOR : Agranovich, V. M. Sov/56-37-2-16/56
TITLE: Dispersion of Electromagnetic Waves in Crystals

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 37, Nr 2(8), pp 430-441 (USSR)

ABSTRACT: In this paper the microscopical quantum theory of the dis-
persion of electromagnetic waves is developed for the concrete
model of a molecular crystal. This method of investigation is,
however, applicable to any kind of crystals. No account is
taken of nuclear vibrations and hence the problem of the
complex refractive index must be studied separately. The first
gsection deals with the mathematical problem of the transition
to the second quantization. The vector potential is conven-
iently subjected to a Coulomdb calibration which implies that
the vector poteqﬁ}al of the microfield conforms with the
rastriction div A = 0 . In this case the total Hamiltonian of
the system, composed of the electrons and the field, may be

written down as = Hy + Hy + Hy0 0 By including the Coulomb
jnteraction of all charges constituting the crystal whereas
card 1/2 H2 is the Hamiltonian corresponding to the free electromagnetic
N i1 - 1 i
TS e 5151 25 xk%‘i% i"’ 2 ;5.—-‘2_ ENTRI IR S SRR ICe %%E 7. SHESS
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field of the transverse photons. ﬁint is the operator of the

interaction of all charges with a transverse photon field.
The operator H1 is then written down explicitly for a mole-

cular crystal. The author then proceeds to the second quanti-
zation, for which wave functions are chosen as a frame of
reference, describing the steady states of an isolated mole-
cule. The calculation is given step by step, giving the
operator ﬁ1 in the second quantization representation. As an
example a crystal with one molecule per unit cell (& = 1) is
investigated. In the second section the dispersion of electro-
magnetic waves in molecular crystals is calculated. An ex-
pression for the refractive index of light waves is derived.
Pinally, the following special cases are investigated: 1) One
molecule per unit cell of the crystal (& = 1),2) The crystal
has cubial symmetry;3) 2 molecules per unit cell. The author
expresses his gratitude to V. L. Ginzburg for valuable advice
and discussion of the paper and A. S. Davydov and V. P. Silin
for helpful discussiorn. There are 3 references, 7 of which are
Soviet. »

SUBMITTED: January 7, 1959
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81638
s/161/60/002/06/26 /050
B006,/B056
£ 4.3500
AUTHOR: Agranovich, V. M.
TR AN S Ve RS |
TITLEs The Theory of Ciroular Dichreism in Crystals‘y

PERIODICAL: Fizika tverdogo tels, 1960, Vol. 2, No. 6, pp. 1197-1199

TPEXT: In 1948 B. N. Samoylov published results of measurements of the
polarization of luminescence and absorption lines of a number of crystals
at temperatures of liquid helium and air. On sodium uranylacetate crys-
tals he detected a hitherto unknown effect, viz., an anomalously large
circular dichroism and circular polarization of the luminescence lines.
This effect has as yet not been satisfactorily explained; to this, the
present paper makes a contribution. Details of the shape of exciton
bands manifest themselves at low temperatures in the absorption and
luminescence spectra; thus, an anomalously large circular dichroism,
i,e., very considerable absorption of one of the circularly polarized
waves, may be brought into connection with structural differences of the
exciton bands. By using the results obtained in Ref. 4, the function
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‘ E+(E), where E denotes the exciton energy, is investigated for cubic

d;ystals in the region of visible electromagnetic oscillations. For

o b - 2
low values o{ the wav-e’ vectors |q| 9, Ei(qz) E, £ Yq, + «q,.
Further, E*(q) = E_(-q). For the purpose of qualitative investigation,

the perturbation theory may be used, i.e., it may be assumed that the
photon in the orystal excites an exciton able "to extinguish" interac-
tions with lattice vibrations. In the case of an arbitrary sign of «,

one of the curves E+(qz) always has a maximum or a minimum at
q, = IT/ZOLl»zw/hn;M = Ial The interaction between the polarized

exciton waves and lattice vibrations leads to processes that are
connected with a change in the wave vector and the exciton wave energy;
this change is accompanied by an emission or absorption of phonons. If

it is assumed that in the absorption of a linearly polarized photon two
excitons with the wave vector Q and different circular polarization occur,
it is possible that at >0 (#<0) the left- (right-) hand polarized

wave continues to exist and the others gre extinguished and emit photons,
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AUTHOR1 Agranovich, V. M.
’g—‘———;_\‘
TITLE: On the Problem of the Part Played by Defects in the Process

of Exiton Luminescence of Molecular Crystals

A
PERIODICAL: Uspekhi ékzicheskikh nauk, 1960, Vol. 71, No. 1, pp. 141-149

TEXT: The present paper is a contribution to the theory of exiton lumi-
nescence. The investigations had the purpose of showing that two types of
processes are likely to exert an influence on the exiton luminescence in
the presence of impurities and defects: firstly, exitons can be captured
on local defect levels, whereby a subsequent radiation emission results,
and secondly, there may occur a conversion of an exiton into radiation
and vice verss, but without a localization of the energy on the defect.
The author begins with offering a survey of relevant problems treated by
publications, and proceeds to describe the present state of research in
the field of light absorption in crystals. The conclusions derived from
equations (3) and (4), which reproduce the interaction of exitons with
lattice vibratians in single-phonon approximation, are dealt with in V/?i
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the Process of Exiton Luminescence of BOO6/BO11
Molecular Crystals

greater detail, especially with respect to the dispersion of the energy
of elementery excitations (for cubic ecrystals ef. Fig. p. 143). The author
then passes over to the central subject, and discusses in great detail

the possible mechanisms of exiton luminescence in molecular crystals
under perticular consideration of the effects resulting from delayed
interaction. Theoretical evaluations are given concerning tha process of
conversion of exiton energy into light. The possible part played by triplet
states in the exiton luminescence of molecular crystals is finally dealt
with. The conclusions mentioned at the beginning are then stated. The
following Soviet scientists are mentioned: Ya. I. Frenkel'; S. I. Pekar,

N¥. N. Bogolyubov, S. V. Tyablikov, A. S. Davydov, E. V. Shpol'skiy, B. K.
Samoylov, and Yu. V. Konobeyev. There are 1 figure and 28 references;

18 of which are Soviet.
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AUTHORS-»‘ Agranovi&h, 'R M., Konobayev, Yu. V.

'I’ITLE:" L Theory of the thermal conductivity of dieleﬁotrics“below the a
E . Daebye temperature : -
PERIODICAL: aFizika tverdogo bela, V. 3, no. 1, 1961, 97-99
f*f'TEXT'f The theorj of the thermal conductivity of dielectrics with <0 b)xc

- | shows uneatisfactory agreement with the experiment. Especially the
¢ expression derived by Klemens for the coefficient of thercal conductivity
"¢ "% is not cleer in some réspects. The present paper decls in detail with
.+ studieg by Ziman (Ref. 3), and- it is shown in what way an expreansion for ¥
1 that ahows bottor agreement with the exporiments may be found, Siman used
o varintionul ?rinc%plu to solve the Boltzmann equation :

| 3 : ‘. Lg(i‘ 8) = - o*1 l-g(f s)+bN/‘¢)t] - ""f“";!\l,;‘:)?“ (N .,.1)dT/dx_a_x by means
'of the funotion N(f 8) =« N (w) + g(f s)g (N +1). N (w) - (exp—E%) _1)-1’ Ly
,t?f ‘= Qw(f 8)/’61‘, s oharacterlzes the polarization; f is the quasi-mouentum.
* ; Card 1/2
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‘. Thié Boltzmann equation. may'be' solved by the method of least squares, _ :
R e., by i‘inding the minizum of the functional S

b3 = (g - x)’=<Lg - x, Lg = X>; one obtains, like Ziman, g = Cf, as

s
. - & trial function, where C. is a constant. The following expression is then
B ' - obtained for Xx: 1299 BT re—-. e )
’ N X‘G”d.l‘ \\ . ~.
s ) B TR (h) J.-(_—_—_(T_)- \e ‘y ety ( )
1 N . - e'—l)‘lb by ! 74 ! 3 ;
, o ks = 5 (eF—1)4] (T’) ,

- the relaxatlon length, 1 , 1s defined by 1/1 21/1&, where 1l is the )

_mean free path corresponding to the t-th process. If one confines oneself
to four proocesses which are- assumed to play the main part in dielectrics, ‘
“one obtains

1/(1 ka/h =- 1/L + A&(T/G)4 4/8. + S(T/Q) exp(- 9/2'1‘) - X /a + B T/O) x /a,

= where x « hw/kT; L is a length of the order of the specimen dimension;
B . ¢ is the {mpurity concentration in the crystal A and B are constants
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which depend cn the nature of the impurities and on the grain size; S is &
constant related to transfer processes; ¥ is the mean velocity of sound;
and a is the lattice constant. For that temperature range 1in which phonon
scattering by impurities is the most probable process, the expression for

w

K is reduced to: X = ~2p 5 M;— (5); this is 2.3 times the value
2% WY AL

obtained by Ziman. If the impurities are isotopes, then

(M —ﬁfc.
At = (6’11‘2)1/3%: —%, where c, is the concentration of the verious OA
M

isotopes. Eg. (5) shows better agreement with the experiment than that by
Ziman. For Ge with known isotopic composition, one obtains experimentally
at 500K: K = 12 v/cm-.deg,

according to Ziman 3.1 v/cm-deg,

according to (5) 7.1 v/cm-deg, and

according to Klemens 166 v/cm-deg.
I. Ya. Pomeranchuk is mentioned. There are 6 references: 1 Soviet-bloc
and 5 non-Soviet-bloc.
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AUTHORS : Agranovich, V. M. and Konobeyev, Yu. V.
e,

TITLE: The theory of the edges of the exciton absorption bands

PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 360-369

TEXT: If one oconsiders the delayed interaction of eleotrons with one
another in a orystal field, new elementary exvitations ooccur already in
zero-th approximation besides the excitons and transversal photons, which
may be considered to be a "mixture" of these two states; according to
Hopfield, they are called polaritons. They are excited by light waves
inciding upon the crystal from outside, and the attenuation of light when
passing through the crystal is due to interaction between polaritons and
Jattiece vibrations. Consideration of the delay may be of importance for
such exoiton absorption bands as correspond to greater oscillator forces.
In this case, an additional absorption may occur also with positive
effective exciton masses at frequencies lower than the limit frequency of
the exciton branch; at low temperatures, this additional absorption deter-
mines the shape of the long-wave edge of the exciton absorption bands.
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This is here theoretically investigatéd by the example of a moleocular

crystal. For reasons of simplicity, only acoustic lattice vibrations are

taken into account. First, the suitable formulation of the electron-

phonon Hamiltonian in consideration of retardation is discussed. As end

forn A= By By - o= Vot 26,0 i
| &

1ML S

S A ey DT 2 Bl K m) by ©)
m,ms m Xp Japy
Zi Iy mzr

7

3aech L e . N | : /
B (ko Yoy, ) =2l ganifr (1) —0* (). (10)
is obtained, where §;I€ and §-1t ate the Bose éreation and annihilation

"operators of the polariton (k) ‘Eq(fc’) is the energy of the polariton
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3 S
branch ¢ with the wave vector K, & (¥) =j§:§;fﬁ eik(m1'm), u__ is the
_ 3 ki 8x

x-th projection of the displacement vector of the s-th molecule from
equilibrium. In the following, the spectrum of ‘the elementary excitations
in the concrete case of a crystal with one molecule per elementary cell is
investigated. It is assumed that a non-degenerate electron transition in
an isolated molecule is allowed in dipole approximation. If here
retardation is not taken into account, the lowest elementary excitations
are two coinciding branches of transverse photons (polarization j = 1,2)
and one exciton branch (polarization in the direction of the dipole
moment of the transition in the molecule). For the polariton spectrum
one obtains

22 2 2 .
¢ q” -4~ w) Fsin®p :
E2 (g —— T V(

é‘?o? (q)_ 2 = ==
1 1/(524- cﬂq*wwﬁsmz?)"’_ 402q°E* (g) (12)
- 2 L1 . 'g ’ .
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The displacement vector is given by

\/ ke [E (k) -+ &, (k)]2 19).
"“_(p)z T(k) §, (k) [4keE (1) IT (1)1 -+ (£2 (k) — &3 ()] ' N
TW)=i)/ 2 Pyl snp@ EG. (4

E(a) is the exciton energy, F the oscillator force, N/V is the number of
elementary cells per: unit of volume, ?of - the dipole moment of the

transition into an isolated molecule. In the following, the contour of
* the absorption bands 1s calculated, using the Green temperature functions
for polaritons and phonons

G (ploxys PIx))= 75 <T (2 (50) e (40) S} s (16)

D,y (mx,; m'xp)=— T.{‘T T {11 (X0) Uy (X0) S35 17y

¢ [ 2o 2 (50) vma (70)
m
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After a Fourier transformation, ‘ o
By e — (291 GO, T, Y T Ml BV X
= :

Gl ¢ 1 E=CO0 1 ‘
W)

1

X G(P") P’rk; E)'

pBoM Heucue3soeM npubammenun TeopuH poaMymeruit

‘rae B me
O* (i, 1) @ (I, )|, (e}* X

MPP" (kv E):—“'—":/iﬁ 2

Pk

o )y (1) [ 4E/G (i BN DRk p—£g. @ /
© Baecn l/\
k=Y (ly— 9" Qe).
is obtained for the Dyson eqﬁati'on, where (20) holds in first perturba-
tion—theoretical approximation. Thus, finally ) o k)e‘)
(@ (k,, X)e . ;
My (ks E)="';(A._%WF.%}(———"( - wZ(l{——k,) X

ekl 14 n oy (k=) ]\
% [E._.g?' (k) eyt k)+ E— &, (k)—vy (k—ky) X

C d ‘. . 0
ard 5/8 | X Yy, (o) 15 (8) (")
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is obtained for N ,,(Q,E). The fact that the matrix M has off-diagonal

‘elements, leads t0 a certain deformation of the polariton spectrum; in

the approximation studied here, this deformatior is due to virtual phonon
exchange of polaritons belonging to different branches. These processes
may be, above all, of essential importance if K has nearly the same
direction as the polarization of the transition in the molecule (\,0(3)

being smgll with respect to the energy gap). Further, only the case of [J(
large v(3) is investigated, where the off-diagonal terms remein insignifi-~

J « s . .
cant. “For the purpose of determining the imaginary part of polaron energy
. with phonons, which is due to interaction, the imaginary parit of the mass
operator is first determined. By approximation, the following is obtained:

e F)e i Les® (k, Iy} 2
ImM,,p(k- Ey=— 4(;:)3144 jdkl e:, (k—!:,)—‘.x

Pie

X (n (s (ly — )8 (E, (k) — Go (k) -, (K, — ) -

(L n (o, (k= KB (E, () — S (k) — o, (k— I X & o

X 12, () 1 g (1) . e
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| RL‘E k)=« -
o i l;f() t‘p(k)*l’:ReMP(k, E,(k)), _
! mE ) = 1 221m a1, 1, E, (k). } (26)
and, in Debye approximation, ’
: o [k, k—f) 2 R
I £, ()= gz [ =00 (1 0 ()58, () — 6, (k— ) - (£ 4
Herefrom it follows that +[l+n(w(f))]a(£‘ (k)——é‘lh(k—f)—.w(f». “ |
at al | A
oneTaYy range of £(RKz,, (0), In 5 () re SR TEIESS) 1£ )0 in the
e s -vani e
polariton attenuation oc::(;:.rs. At T1 0 Teniahing, and therefore
InE (k)| = 9etF2 dt
e T T or; .[ (732 X Vr
XE& (k)—¢
hold oo k—f)—
0lds, which may pe represented approximat;(ly b; m(f».~ . (30)
| ‘ I Fet ' WIFE 2 o .
) o ImE, (k) 'r:.r) o~ 327:/1,/‘130’3/34&"“2 (-“ﬁ_(_ol) X H
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25k00?
=y, 34
At @
For the absorption coefficient, R e ,
Im E] (k) 'T=0 _ 9’[]F5m(2‘5'"_ (0) c4 - k‘ci ) X k, ™y A 4, o %, ™
*= Yep. (k) —— 1287!A’P~2d3'4°2w%/ ( M""- () NGFE'“‘ s
- - T 5.108 10— 04 5.1 -
Ar24 A ] 36)] 100 | 8.10~% o1 25
X154 —2(+4) . (36 2.10° [64.10-3 0025 | 12+100
S ———— 4.108 0.51 0.006 6.105 -
5.108 1 0004 | ==2.108
ke kg~ 107 8 0 ~10? :
18 obtained. Calculated for benzene crystals, the values given in the
table result. The results obtained show that here the long-wave ab-
sorption edge due to retardation of the range 100 - 200 cm~! is extendegd
below the exciton energy limit Eexc(o)' At sufficiently low temperature,
"this effect remains essential and may in favorable cases produce an effect
upon the exciton absorption line widths at low te atures, 4.5 .Davydov,
S. I. Pekar, and S. V. Tyablikov are mentioned. &MM,
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AUTHORS : Agranovich, V. M., Semenov, L. P,

“.

TITLE: Theory of irradiation effect upon some properties of graphite
PERIODICAL: Atomnaya energiya, v. 10, no. 6, 1961, 572 - 576

TEXT: Some of the properties of graphite are changed under irradiation:
it is dilated and its thermal conductivity is reduced. An accumulation
of Wigner energy, whioh is liberated on heating, also takes place. These
problems are discussed theoretically here. Under irradiation, lattice
atoms penetrate between weakly bound lattice Plenes, whereby the distance
between them grows larger and the lattice constant along the c-axis rises.
Such interstitial positions are perticularly stable if situated directly vx/
below (or above) an atom of an (~) plane, end above (or below) the center
of the lattice hexagon of the second (=) plane. (Fig.1). This model is
made the starting point of the investigation, ion defects being neglected.,
Binding energy ani compressibility of an ideal graphite single crystal are
calculated first. The spherically symmetrical Lenard-Johns potential for
the interaction between two atoms in different planes is used in this

Card 1/¢
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connection. Theoretical and experimental values for the binding energy

are E = -243 erg/om® and E = -2.60 erg/cm » and for compressibility
%=2.59.10"12 anar =2.97.10" 20n2/dyne. This good agreement justifies

the application of the method to such a crystal as contains a given number
of Frenkel' defects per unit volume. Euuatiom

3J<,T.—T"3+,{{: =0
(a4-yo) ﬂ_ ) __...’_.
—_— q ,n

VY o
r P Pt

f)‘
+(E-g)=0
(1+2) 7.7} {14- z)/P‘__i\_ lf
n GT"">+ noUP ) (10)
U-—?J)

T-n)=0
g—(L+ﬂt+Uf+ﬁ%
=¥+ {1 +2)%
r3=(0,5-2)40,75 4 y2;
re=(ly+y+y.)2
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Wiriy_ 1,
) ( 1 +;F>+

-

U=Vl PN, P,
e (r-E )=

Uoty) /# \
roE) (11)

~L(z-3)=0; . )(
A== @) = o
r=(loty P+ (142

e e e e .+ 4 .

i

for the equilibrium state of atoms in the ~-and //.-"-planes are numerically
solved (Table 1), and thereupon the potential of the interaction energy
E1 of interstitial atoms with the atoms of both planes, and that of the

planes among one another (Ez) are determined. To find the equilibrium

lattice constant, it is necessary to calculate the minimum of. E,+/E

1 2’.
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i, e., the solution of equati d Th i
’ u eq on .dlo (0E1+ﬁE2),o. e numerical

values of the'solutipn are given in Table 2. The Wigner energy is
finally determined:/.w-A,E1+f_'E2+ 'E3' where ._ E3 is the mergin of energy

in the crystal. Table 3 gives the Wigner energy for some defeot concen-
trations. As an increase of defects with irradiation is unknown, a direct
comparison with éxperimental values is not possible, although it may be
performed via the determination of the Wigner energy. The agreement >\/
appears to be good up to the region of high defect concentrations, where

the neglect of defect interaction leads to deviations. There are 2

figures, 3 tables, and 5 references: 2 Soviet-bloc and 3 non-Soviet-bloc.

The reference to the English-language publication reads as follows:

B. Bacon, G. Warren, Acta crystallogr., 9, no. 12, 1029, (1956).

SUBMITTED: July 26, 1960

Cord 4/f
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. * ™ d Co A L] [ A '] Ces A
i 1R8LE [ .
P ly x v Vo x v '
. 10~ 4 6,74 § 5-1073] 6,88 [1,5.407%| 7,00
2.40- | 6,77 56,5-10-3) 6,01 § 2.407%] 7.04
1,19 0,0185] 0,3495( 0,2575} 0,0527|0,4400 3.40-2 8,82 840731 6.94 1407 1,10
1,20 0,0150| 0,3487| 0,2500} 0,0519 10,4360 540~ | 6,85 [ 9-10°3| 6,95 § 5.107* 7,16
1,24 0,0123 0,3475| 0,2440| 0,0507 | 0,4320
1,22 0,0100| 0,3405] 0,2390] 0,0498 | 0,4280
1,2 0,00781 0,3450] 0,2340{ 0,0488 | 0,4232
1,24 0,0057 | 0,3440 0,2300 ©0,0478/0,4190
. 1,25 0,00401 0,3425( 0,2255] 0,04670,4150 ’
},zs 0,0025| 0,3400 o,zzgg 0.%56 0,2(1)06 =
27 0,0012 0,3370| 0,2180| 0,0445 | 0,4065 . v, R
1,28 | 0,0000] 0,3340] 0,2147 | 0,0434 ] 0,4020 LMol [l o |l T3
1,29 |—0,0013{ 0,3317] 0,240 0,0423]0,3980 .
1,30 |~0,0025] 0,3300] 0,2075| 0,0413]0,3040 N
1,31 | —0,0036| 0,3285| 0,2040| 0,0404|0,3900 10-s | 34,6 8 5.10-3| 169,8 {1,5-107*| 497,0
s 1,32 |—0,0048] 0,3266| 0,2005{ 0,0397|0,3865 2.10-3| §9,0 {6,5-10-| 210,0 12,0.1071| 641,0
; 1,34 |—0,0007] 0,3228] 0,1940| 0,0380|0,3800 3.40-3| 403,0 | 8.10-3| 268,8 [3,0.40-*{ 083,2
1,36 |-—0,0086] 0,3185] 0,1870| 0,0372|0,3735 4.10-°) 140,0 § 9.10-°| 310,0 § '5.10-%[1628,2
- 1,38 |—0,0102| 0,3158| 0,1802| 0,0358|0,3660
R 1,40 | —0,0145| 0,3140] 0,1740} 0,0343 | 0,3580
- 1,42 |—0,0128| 0,3120] 0,1680| 0,0328}0,35!5
1,44 |—0,0139{ 0,3100] 0,1620] 0,0314 | 0,3445
. 1,46 |—~0,0150] 0,3075] 0,1570] 0,030 0,3375
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AGRANOVICH, V.M.; KONOBEYEV, Yu.V.

e
Reabsorption in crystals éf finite thickness. Part 2,
Opt. 1 spektr, 11 no.3:369-384 S 161, (MIRA 34:9)

(Crystals—Optical properties)
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Effect of the self-absorption of 1light on the spectral dependence
of the photoconductivity of molecular crystals. Opt.i spektr.
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(Crystals-—~Spectra) (Photoconductivity)
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AGRANOVICH, V.M., GINZBURG, V.L.

e

X-ray scattering in crystals with formation of excitons, Zhur.eksp.
i teor.fiz. 40 1no.3:913-9190 Mr '61, (MIRA 14:8)

1, Fizicheskiy institut im. P.N.Lebedeva Akademii nauk SSSR,
(X rays--Scattering) (Crystal lattices) (Excitons)
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3/903/62/000/000/012/044

AR

B102/3234
.’;UTHORS: _. Aéranovich, V. M., Odintsov, D.‘D.
1j£ITLEz. .‘ Small-angie neutron scattering
- SOURCE: " Yadernyye reaktsii pri malykh i srednikh energiyakh; trudy

Vitoroy Vaesoyuznoy xonfersntaii, iyul' 1960 g. Ed. by
A. S. Davydov and others. Mcssow, Izd-vo AN SSSR, 1962, 161-165

. TEXP: Yu. A. Aleksandrov (ZhETF, 31, 726, 1956; 32, 154, 1957; 33, 234,

" 1957) has observed that on fast neutron scattering through snmall angles

" {3-3°) & discrepancy arises between azcress sectiom measured and as calcu-
lated, wvhen Schwinger interaction is tsken into account. The small-angle
anomaly might be due to effects af nevtr¢n polarization in the nuelear

' Coulomdb field. In order' to find out whether there alsc are other processes.

"7 perticipating, the present authors analyze the fundamental possibilities of’
ihe following particular effects: (1) interference between spin-orbital and

" Schwinger interactions, this effect estirated in Born approximation; (2) ex-

T ¢itation of the atom due to interaction ¢f the neutron nmagnetic monment with.
the electric field of the electron; (3) the vresence of several possible

_ i'intermediate states between initial and final state; (4) spin-independent

A Card 12 '
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. SR ' - 5/903/62/000/000/012/044
'~ --Small-angle neutron scattering B102/B234

neutron-electron interaction. Estimates of these effects show that the
. smell-angle anomalies may not be attributed to them since their contribu-
tions are negligibly small. The explanation by means of polarization or

5 ,A‘SSOCI-ATIOAN‘: Fiziko-energeticheskiy institut Gosudarstvennogo Komiteta
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B176/B104
AUTHORS Agranog}ggl_li_u,,”and Kaganov, M. I.
TITLE!$ structure of exciton bands in anisotropic crystals

PERIODICAL: Fizika tverdogo tela, V. 4, no. 6, 1962, 1681 - 1683

TEXT: The dependence vetween exciton energy and the wave veotor E at
small |g| is determined on the basis of a semiphenomenological concept.
The dependence of the tensor €k O0 the wave vector (if Jq|->0) and the 1//

dependence of the diffraction coefficient on the direction of ﬁ are
_)
studied. Instead of the equation 3 « £E a linear relation 48 assumed

between the polarization vector 3 and the electric field:

) Py Py
P, -BuPrt-Taa 55, ~F Sikim 3y, duEre (1)

ay [ % A are constant tensors near the exoiton absorption band. In
crystals without inversion center ¥ ¢ 0, which desoribes an optical
activity. ,With the aid of

card 1/3
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5/181/62/004/006/0517051
Structure of exoiton bands... B178/B104

. ‘Ik (ll), q) == 6]!““ 4ﬂ B,h‘}lh

(2)

B‘],'?‘“"P’alg"‘ﬁj: R PR Sk LS , /
-

the dispersion (¢(¢) of the light waves can be calculated:

.. ’ ” ‘

o*a, ta)— [(Sp1)(q, ta)—(q, #q)]+ |dete|=0. (4)-
if ?ik is an analytic function of the wave vector then w({) is an analytic
function of 4. If retardation is neglected (c—»o0) then (4) changes into

— —a .
(31 é(w, q)s)—O, s—mc (5)0
As in anisotropic crystals, 'the exciton énergy is not an analytic function
of the wave vector "&. At small I?[ the dispersion m(ﬁ’) for waves which
. Card .2/3
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. : ~ 5/181/62/004/066/051/051
Structure of exciton bands... B178/B104

are not purely transverse is obtained from the equations (2) and (5).
As an example polarization perpendicular to the optical axis is con-

22
sidereds in this case n2 - 1—%—. The orystal symmetry unambiguously

@
determines the amounts of the tensor components, thus making it possible
to determine the structure of the exciton bands in crystals of whatever
symmetry. The ambiguity of the limits of the exciton energy is eliminated
by taking account of retardation. :

SUBMITTED:  August 10, 1961 (initially)
March 5, 1962 (after revision)
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5/089/62/012/005/003/014
< B102/B104
RE 2R/
AUTHORS: gh:"\gr&movich, V. M., Hikhlin, E. Ya.
2ITLa: ' Theory of swelling of porous material

PERIODICAL: Atomnaya energiya, v. 12, no. 5, 1962, 385-391

PEXT: The complex mechanism entailed in the swelling of fissile material
is not yet known in detail (ef. B. Hayward, G. Bentle, Second Geneva
Sonference on Peaceful Uses of Atomic Energy, 1958, Paper lo. 617). The
authors have developed a theory on the basis of a aimplified model, with
special consideration of the processes occurring before swelling. The
pores are assumed to be evenly distributed, spherical and of equal
radius (R), and should begin to grow only when the elastic limit is
reached as a consequence of fission fragment (gas) diffusion., This
moment is considered as the beginning of swelling. The filling of the
pores with gaseous fission products (one kind only) is described by (',

a variable defined by

d® = 4nRDedt, (3a)
R o
Card (1/6)
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Theory of swelling of porous material B102/B104
. .

@ =4 \n(t')c(z')p(z')d:'. (3b).

&(t) can be determined if the gas concentration ¢ is known:

D (1) = dnc (0) é =" D () R (£) db + (14) s
t t '

+4n § R()D (') Q a(t")en (-t gy,

0

T(t)=4ﬂ.\.R(I’)D(¢')d‘:l (13)3
L o

Card 2/6
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s/089/62/012/005/003/014
Phecry of swelling of porous material B102 /B104 §

n is the pore concentration and D the gas diffusion coefficient. The

swelling kinetics is described by ¥_(¢) =-§Tp’“ e m-o0,1,2...

These relations hold, within the framework of the model, for any D(t) and
a(t); a is the total amount of gaseous fragments arising per sec and per;

ca’. The period t  between the moment vhen fission starts (4=0) and
that when swelling begins is calculated. For t(tc D=const, ¢{0)=0, and

r(t) = Ry»
0= e, (15
() =4nR,Dt; | ‘,' ' (168)
b=a/4nDI.?._. Gty .|
Card 3/6 ] '
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Theory of swelling of porous material B102/B104

hold; a = const denotes here the fragment formation rate. The gas is ‘
considered as being ideal, its pressure in a pore containing W(t) gaseous
fragments, ig P = Tﬁ(t)kT/v , and, since ®(t) = {(t), P it:i?(t)ki’/vo at
et With Y, the elastic llmlt, and /) the surface tensuon coeffisient,
= 2Y/3 + 2 /R and

-

(2Y+ Vot ¢ ’ ¥
nt-—(1‘ -nt)__ BT (20). .

Two limiting cases are oonsidered: 1) d{1,

n(Rra )vona (21),
“=“ L
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Theory of swelling of porous material B102/B104
then n2r2/2 =d or
Y+——}Vo ’
:-\/(321 g ; (22).
DﬂoakT .

2) a1, nt> 1, nro= d, and

3 1
,.k;" .- (23).

d & 1 corresponds to t >\t = 1/4nDRn. If creeping is taken into

8,
sccount and is assumed to satisfy the law dv /dr = (de-or) /K,
PO<FY+EL. (28)
card 5/6
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5/089/62 /012/005/003/014
Theory of swelling of porous material ‘B102/B104
1 K

tcn>"""““-"’—““"—‘_a .
oi(é”% (29).

i normal streasses
v, is the radial deformation rate, 66 and g, are the

i H bseript N refers to creep;
and ¥ and s are empirical constants; the su
(l*:d thag. sIf the beginning of swelling is caused by creeping,
ent e’ » >

3

|
P{t)e sy < v, (33) E

. atkl . otkT
_ : é
(s4-1) K Y8761 £ ny, \slo+S :
lc>tcn>[“—~‘a ] (dk; ) . (35)‘

i i i tures 327, 427,
For uranium, ¥, is estimated for the irradiation tempera 327, :

527, 727°C: 1.2 years, 200 hrs, 130 hrs, 60 hra.

SUSMITTED: July 5y 1961
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5/053/62/076/004/002/004

B102/B104
AUTHORS: Agranovich, V. ¥., and Ginzburg, V. L.
R
TITLE: Crystal optics with reference to spatial dispersion and

exciton theory. I
PERIODICAL: Uspekhi fizicheskikh nauk, v. 76, no. 4, 1962, 643 - 682

TEXT: This paper is the first part (Introduction, § 1, § 2, and first part
of references) of & longer work. The present state of crystal optics in
the light of recent years' literature is reviewed. The following topics
are discussed: 3 1. The tensor of the complex dielectric constant

aij(w;?) and normal waves in a medium; properties of Eij(w,fﬁ, normal

electromagnetic waves in matter, transverse and longitudinal waves, ghost
longitudinal waves and "polarization waves"; energy and other relations
for waves propagated in an anisotropic medium. § 2. éij(w,k) in crystalsj

introduction of ¢, .; weak spatial dispersion (a/A«&1). There are 2 figures

J
and 3 tables.
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B102/B104

AUédORS: Agranoviohlji;ﬁbJﬂggdvGinzburg, v. L.
PITLE: _6;5;2;1 optics taking account of gpatial dispersion and the
exciton theorye
PERIONICAL: Uspekhi fizicheskikh nauk, Ve 17, no. 4, 1962, 665 - 125 ) /
Y surveyed. Part 1 /

ystal optics is comprehensivel
6, no. 4, 1962, 643 and

The theoXy of cr
geciions and 2) appeared in UFN, V.
the following sections: 3. Crystal optics taking account of
near the absorption line in & gyrotroio
¢) optic anisotropy

spatial dispersion. a) A new wave
crystal. p) new waves in 8 aon=gyrotropic crystals
) effects of mechanical:

of cubic crystals; quadrupole absorption lines}

rensions and of external electric and magnetic fields; e) the boundary ¢on=

dition problemi f) cxperimental jnvestigations of the effects of spatial
ation of the

dispersion in crzgtal optics. 4. panical calcul
{ws B)e a) h quantum-m pression for FACE )3

tensor 543
b) mechanical excitons and the tensor éij(aj, stals and

card 1/2.
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CLDORG /e /me /sy s o/ms
' Pr- pz-u»-ma/ww/u{%m(c)...cr,;w..-m..---»- e -
I ACCESSION NR:  AP300061 , 8/0181/63/005/005/1373/1376

e AUTHOR: ~ Agrenovich, V., M.; Konobeyev, Yu. V. - | - ﬁO

| TITLE: Diffusion of excitons in mlecular crystals

SOURCE: Fizike tverdogo tels, v. S, no. 5, 1963, 13731376

TOPIC TAGS: exciton, scattering, diffusion, nephthelene, anthracene, electron,
electron exeitetion, lattice defect, thermsl defect, exciton scattering, exeiton
diffusion, energy trensfer, molecular crystel :

| ABSTRACT: The euthors teke the experimental date of A, A, Kezzaz and A, B, Zshlen
| (Phys. Rev., 124, 50, 1961) and enelyze them to study the energy transfer of
. electron exgitation from its base substance to an impurity in crystels of . o
Laghgglen;?[céntaining low concentrations of enthrscene admixtures, They show that
. the experimentel data obtained by Kezzaz end Zehlan confirm the view that this
- transfer of energy 1s effected by "free" excitons, the mean free path of which 1s -
; determined by the temperature. and by scattering through collision elther with

- phonons or with thermal defects in the crystal lattice. (rig. ert, hes: 4
- formles, o

" ASSOCIATION: none
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e
Theory of dielectric psrmesbiiity of crystals, Fiz, tver tela 5
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AGRANOVICH, V.M.; MIKHLIN, E,Ya,; SEMENOV, L.P.

Kinetics of the swelling of fissionable materials caused by the sepa¥w
ation of the gaseous phase from a supersaturated salid solution, AZ??,;_)
energ. 15 n0.5:393-403 N '63. (MIRA 163
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Theory of exciton-phonon interaction in molecular crystals,
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_ACCESSION NR: APL0198L6 S/0181/6h/006/003/0831/08h1

UmHoRS: Agranovichy Ve Hes ongboyev, Yu. Ve
ATIT_LE: The theory of exociton phonon invoraction in molecular orystals
. gQURCE: Fizika gverdogo bela, Ve 6, no. 3, 196, 631-8li3

- Lo POFIC TAGS: exciton, exciton phonon jntoraction, molecular crystal, Groen function
. electron phonon jntoraction, dipole dipole jntéraction, crystal lattice .

I N ABSTRACT ¢ The authors have used Green's function to investigate the offoct of
<5 . electron-phonon jnteraction on the spectra of excitons and phonons in molecular,
' _crystals. They have assunied that the energy of a crystal is manifested chiefly
in dipole-dipole interaction between molecules and that the interaction of excitons
with jneramolecular vibrations of the nuclei may be neglected. In employing this
model of a molecwlar crystal, they have shown that exciton-phonon interaction
_may be considered a wealt perturbabion, not leading to any local deformation of
s . J¢he lattice end, consequently, not leading tothe formation of Jocalized axcitonse
S L b is concluded, within the framework of the model they have employed Iox polecular
i , . :
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1 25087-63 EWT(i)/EFA(s)—Q/EEC(i) pi- 1o/pxu4 1Jp{e) 46
ACCESSION NR: AP5003421

AUTHORS: JAqranovich, V. M. 3 Konobﬂyev. Yu. V.

- NS R e

TITLE: Theory of long-wave surface excitons in dielectrics

SOURCE: Fizika tvardogo tela, +v. 7, nc. &, 927, 1il-11

5/0181/65/007/001/0111,/0117

%

TOPIC TAGS: exciton, dielectric, polarization, surface state,

crystal boundary, crystal conductivity

ABSTRACT: 1In view of recent experiments performed on absorption

line connected with the excitat:ior ! = ris o . tong the
developed, within the frameworv of **. o0 e Cpproach,
method which makes it possible to determlne the polarlzatlon

Aaithor

<2}

and the

frequencies of long-wave exciton surface states. It is shown that

these characteristics are determined ~omplesely T the analyt:is con-
tinuation of the dielectric tensor of the ~rystal i1ntc the region of
complex wave vectors, and also in some cases by additional boundary

Cord i /’37,
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L 2508785
Cj
ACCESSION NR: AP5003421

conditions, which must be used to take account of spatial dispersion.
The case of surface excitons is considered in some detail for an
isotropic medium that borders on vacuum. Two types of surface ex-
citons are found in this case, one with nonzero electric vector, for
which there is no need to take account of the spatial dispersion,
and one type with zero eslectric vector and nonzero induction vecter,
which calls for the use of additional boundary conditions. The
approach used is a natural develcpment of the method described by
one of the authors previously (Agranovich, with V. L. Ginzburg, UFN,
v. 77, 663, 1962), for the investigation of volume excitons with ac-
count of mpatial dispersion. The limitations of the microscopic ap-
proach to the problem are pointed out in the conclusion. "The
authors thank V. L. Ginzpurg for valuable advice.” Orig. art. has:
32 formulas.

ASBOCIATION: None
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AGRANOVICH, Vladimir Moiseyevich; GINZBURG, Vitally Lazarevi:n;
o VIRKO, 1.G., red.; RAYSKAYA, N.A., red,

[Crystal optics with allowance for spatial dispersion and

excition theory] Kristallooptika s uchetom prostranstvennoi

dispersii i teoriia eksitonov. Moskva, Nauka, 19¢5. 374 p.
(MIRA 18:5)
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ACCESSION NR: AP5015413 o UR/0020/65/162/004/0778/0780 . 6“/,
AUTHOR:  Agranovich, V. M.; Odintsov, D. ey, . 4i; =
! Pavemensrere It T e et Y Ve L

i L
:TITLE: Ion-electron emission of single ggzggg%g’as a function of target temperature .

—_— .

! af "

;SOURCE: AN SSSR, Doklady, v. 162, no. 4, 1965, 778-780

| - _
.TOPIC TAGS: copper, single crystal, secondary electron emission, ion bombardment

?ABSTRACT: A method is proposed for calculating the effect which the thermal motion
.of atoms has on electron emission from a single crystal target bombarded by ions. .
iA formula is derived for the average energy imparted by the first collision of an -
'ion with the atoms of the target. The method proposed in this paper is used in
iconjunction with a previously derived formula (Ye. S. Mashkova, V. A. Molchanov,
:D. D. Odintsov, DAN, 151, 1074, 1963) to calculate the coefficient of icn-electron B
iemission y for a copper single crystal target bombarded by 30 kev argon ions. The Y
;theoretical curves agree well with experimental data. The effect of variations in b
jtemperature on the angular relationships of jon-electron emission in this case is |
. 'apparently due mainly to changes in the transparency of the crystal ({. e. the pro- |

bability of the first collision of an ion with atoms of the crystal) rather than |
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- .ito the effect of temperature on the electron yield. The agreement betwzen theoreti-

cal and experimental data seems to indicate that electrons knocked ontc by second 1.

and subsequent ion-atom collisions do not make any Mtii able contribution to glec- o

“itron emssion. "The authors are grateful to Ye., S. Mashkova and V_._A,_ng_chann

" Ifor giving us the chance to examine their experimental data befors publication." R
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TOPIC TAGS5: {induced abeofption, absorption, nonlinear absorption,
1ight interference, frequency doubling, two photon absorption

ABSTRACT! Ina theoretical investigation of intensity=-induced absorp=
tion, an analysis is made of the conditions under which interference
effects for two~photon absorption are manifested, The case when the
frequency of the two-~photon harmonic falls in the exciton absorption
band 18 treated on the basis of tha theory of nonlinear effects in a
subsystem of excitons with retardation taken into account, It is
shown thet anharmonicity due to Coulomb interaction can take place
when the frequency of the incident wave {5 almost twice as large as
the exciton absorption frequenecys Orig. &rt. hass 12 formulas, (CS]
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. TOPIC TAGS: exciton, photon, crystal structure, luminescence, emission spectrum,
: half life

. ABSTRACT: The authors present an analysis of the effect of retarded interaction

. in one- and two-dimensional periodic structures, where the conservation laws apply
not to the total wave vector, but to only one or two of its projections. The in-
teraction Hamiltonian is expressed in terms of the components of the photon wave
vector perpendicular and parallel to the exciton wave vector, using the second-
quantization representation and neglecting inessential processes such as umklapp.

 with conservation of the parallel wave-vector component. The energies at which
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This leads to an expression for the exciton-photon or photon-exciton conversion ¥ | '
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singularities appear in the exciton spectrum of planar and chain structures are
. determined from an analysis

. lifetime and velocity.
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of the equations using reasonable values of the exciton
It is estimateqd that retardation comes into play when the
dimensions of the crystals exceed the vavelength. The excitons should have in such
crystals & lifetime ~1072..10-35 gec, which can be discerned from the luminescence
damping time, from the absorption and emission line shapes, and other factors. The
authors thank Yu. M. Kagan for discussions and A. S. Davydov and L. N. Ovander for

& discussion of this work. [Orig. ert, has: 14 formulas.

SUBM DATE: O6Feb66/  ORIG REF: 004/  OTH REF: 003

e

CIA-RDP86-00513R000100520016-6"




"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520016-6

T

IJP(£) JD/AT

L 2663566 swrxl)/zwr(m)/r/zwp(t)

| ACC NR: - AP5025358 SOURCE CODE: UR/0181/65/007/010/2885/2689
‘ ‘ ) AUTHOR: = Agranovich, V. M.; Dubévskiy, 0. A. : S t/_}? :
ORG: None R LB

. TITLE: Surface axigna in uniaxial crystals Q '
\
- SOURCE: Fizika tverdogo tela, v.7, no. 10, 1965, 2885-2889
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ABSTRACT: If surface layer thickness in which a surface exciton was located,
significantly exceeded the lattice constant, the problem of determining frequen-
cies and exciton state polarizations could be solved within the limits of

" phenomenological electrodynamics. The exciton surface state which developed in
uniaxial crystals of tetragonal, trigonal and hexagonal systems were examined,
The question was examined of the existence of a state of surface excitons in

 uniaxial crystals depending on the orientation of the optic axis and the crystal

surface. It was indicated that the energy of surface excitons = with E ¢ 0 is,
generally speaking, a nonanalytic function of the two~-dimensional wave vector,
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