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C-reactive protein test in the clinic of skin diseases,
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prof. N.I.Odnoralov).
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~ LUBASHEVSKIY, N.I.

' lc cach in surgery in splencmegaly.
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1, 1z kafedry gospital'noy khirurgii (zav. - deys
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BASHEVSKIY, N.I. (Moskva, Zubovskiy bul'var, d.37 ,komn, 52)
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Tho bdominal transpleural appraoch in splencmegzlia.
Gruzfc;‘;ﬁ.r. 1 no.5:99-102 S-0 '6l. (MIRA 15:3)

3 - 1'nyy
. kafe ospitalinoy khirurgii (zav. - deysivite
ihleizmm Sgrsg,gzaglluzhenwy deyatel! nauki prof. B.V. Petrovskiy)
I Moskovskogo ordena Lenina meditsinskogo instituta imeni I.M.

Sechenova,

(SPLEEN--SURGERY)
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LUBAVSKII, K.; LVOVA, E.

Non-oxydizing ceramic flux for arc welding. p. 29.

ZYARACSKY SBORNIK. (Slovenskh akaderde vied) Bratislava, Czechoslovakia. Vol. 8,

Nno. l, 19590 )
|

Monthly 1ist of East Buropean Accessions (EEAI) LC, Vol. 8, no. 10, Oct, 1959. Uncl.

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001030710006-3"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001030710006-3

LUBAVSKIY, V.I., knndidat tekhnicheskikh nauk, dotsent.
o

Technological premises for regular flow of production in mechanical
workshops producing in lots. Trudy LIEI no.6:7-31 '53. {MLRA 9:8)
(Machine~shop practicp’;) (Industrial management)
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SZUMAN, Jerzy; GORSKI, lech; LUBAWA, Urszula

Influence-of the season upon the growth rate of goose feathers,
Roczniki Wyz Szkola Rol Poznan n0,12:79-95 '62.

Zakie Szkola
aklad Hodowli Drobiu i Zwierzat Futerkowych, Wyzsza :
%t;hicza, i &‘anzowe Leboratorium Badawesze Przemyslu Jajczarsko-

‘Probiarskiego, Poznan.
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SZUMAN, Jerazy; DORUCHOWSKI, Wojclech; LUBAHAI_Uygfyla

- dder industry for
Bvaluation of mashes produced by the Polish fo : r
feeding broilers. Fnczniki wyz szkola rol Poznan 17:209-224 '063. |

: College of Agriculture,
1, Department of Specific Animal Breeding,

Poznalri, and Central Laboratory of the Egg and Poultry Industry,
Poznan.
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LG IS K, Yanenh

POLAND/Cellulose and Its Production. Paper.
Abs Jour . Ref Zhur - Knimiya, No 19, 1958, 66226

Author : Brejay@nt-mroslawska Marie, Lubewska Janina

Inst : - — et

Title :  Cellulose Manufactured by the Polish Industry and the
Extroction from It of Acetylcellulose in Laboratory
Conditions.

Orig Pub Przegl. papiern., 1958, 14, No 3, 65-68.

Abstract . On the basis of the comparative acetylation of 3 forms
of wood cellulose of the Polish industry before and af=-
ter refining by cold and hot clkali according to the
pethod of Yayme and Shemka, conclusions have been moade
concerning the possibility of the use of Polish eellulo-
se for acetylation.
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5°R/ Physics -»Spectral amlysis

"Uard 1/1 - Pub, h3 - as/éz

"f»"xuthora f X .Lubchenko, AR | |
Titla_ - '_Effect‘Gmﬁlvént—ofth‘ﬁlfséﬁatﬁn Tax’fdflﬁiﬁéic‘qﬁeafsp‘écﬁﬁr@mﬂe—s% if'

f.,?ariﬂdiéu ! Izv, AN SSeR. Ser. fiz, 18/6 718-720, Nov-Dee 1954

.Abatrag'b t In order to investigate the effect of a medium on the abaorption and lumines. JEE
‘ gence spectra of molecules the author generalized certain aspects of the
- quantum electrodynamics of a vacuum in anisotropic media, The electromag-

- netic fleld in the tested dielectric is described by a wave function with
the idea of a secondary quantum. The wave function of the molecule+4 sol-
vent + field of radiation system was determined in an adiabatic approxima-

: " - tion. Results obtained are listed. Seven references: l. USSR, 1 USA
'mi;“;iE.Aand 2 German (1927-1953) ,{mmmnf;:;;;;d;;gu CER A RS

Institution : Acad. of Sc., Ukr. SSR, Phya. Inst.

fv Submitted V,z...f;,;...,., 4,;,
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B LY SCHENAD fF

USSR / Physical Chemistry, Crystals,

Abs Jour : Ref Zhur -~ Khimiya, No 8, 1957, 25915

Author : A.F, Lubqu#ko
Title : Light Absorption and Radiation by Impurities at Excita-
tion of Their Local Vibration Levels,

Orig Pub  : Ukr, fiz, zh,, 1956, 1, No 3, 281-293

Abstract : The shape of 1light absorption and radiation bands of im-
purities at the excitation of their local vibration levels
was investigated, It was shown that the electron vibra-
ting bands of impurities (their changes with the tempera-
ture and solvent nature) were described witi the same ans-
lytical expressions as the "electron-lattice" bands (See
the foregoing abstract), A considerable overlapping of
electron-vibration bands may be expected in case of lar-
ge molecules (aromatic compounds, dyes), thus continuous
wide bands will be observed in their absorption and radia-
tion spectra, The temperature dependence of the shape of
these bands was studied,

1/1
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USSR‘/ Physical Chemistry, Molecules, Chemical Bond B-4

Abs Jour Ref Zhur - Khimiya, No 8, 1957, 25769

Author A.F, Lubchenko
Title : Light Absorption in Moleoular Crystals Containing Different
Molecules in Elementary Cell

.

orig Pub Optika i spektroskopiya, 1956, 1, No 7, 867-875

The theory of light absorption by lolecular crystals, the
elementary cells of which contain molecules differing by

atom arrangement, but of the same chemical composition, is
developed, Concrets computstions were carried out for orys-
tals, in the cells of which there aremleculss of two dps=
criptions, It is shown that if the molecules had the same
sight~symmetry and the arising of exiton states was possible,
the total number of zones equal to the summary number of
molecules in the cellicorresponds to each nondegenerate exci-
ted term of the molecule in the crystal, The rules of selec~
tion and the polarization of split components at the absorp-
tion end combined scattering of light in stilbene crystals

: 1/2 - 17 -

Abstract
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USSR / Physical Chemistry,

Abs Jour t Ref Zhur - Khimiys, No 8, 1957, 25769
Abstract It is found that four transi-
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L_U [JJ%S z/g)’ptéﬁgcfiysi L/E rpt_%,s K-5

Category
Abs Jour : Ref Zhur -~ Fizika, ¥o 1, 1957, No 2340

Author : ILubchenko, A.F.
Pitle : he Thecry of Dispersioz of Sclutions

Orig Pub : Dopovidil AN URSR, 1956, No 3, 253-258
1]

Abstract : The dispersion curves of impurity centers are calculsted, and their variation
with temperature ard with the pature of the sclvent is jnvestigated; the cal-
culations are based or the adiebatic spproximstica. It is shown that in the
case when the absorptior curves sre shaped like the Geussian error curve, the
dispersion curves csxz be described by expressiocns similar €o those of the dis-
persion curves of the frée melscule with allowences for the Doppler effect.

At lover temperatures, when the sbssrption curves becrmes asymmetric, the dis-
© persicn curve also displays an asymuetry. In the case ¢f weak bonds or at
very low tempsrature, when the absocption spectrum breaks up into a system of
lines simllar to the lires of the atomic spectra, the dispersion curve cor-
responding to each individual absorption line is' of the form x/(1+ x2).
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LageAENKGAE B

USSR / Physical Chemistry, Molecule, Chemical Bond B4

Abs Jour * 1 Ref Zhur - Khimiya, No 8, 1957, 25770

Author : A.F, Lubghenko

Inst -t Academy of Ssiences of Ukrainian RSR

Title : Absorption Spectrum and Spectrum of Combined Light Scatte-
ring in Phenanthrene and Tolane Cry_stals,

Orig Pub  : Dopovidi AN URSR, 1956, Ho 4, 336-340

Abstract + The theoretical-group computation of spectra of absorption

and combined light scattering in phenanthrens and tolane
crystals is ocarried out, The computation was based on the
theory of A,S, Davydov (Theory of Light Absorption in Mole-
cular Crystals, Kiev, 1951) and the x-ray-structural data
(Basak B,S, Ind,.J, Phys,, 1951, 24, No 7: Robertson J,,
Woodward I,,.Proc, Roy, Soc,, 1938, Al64, 436), It was
shown that two exiton zones corresponded to each excited
state of the phenanthrene molecule in the crystal, and that

1 1/2 - 19 -
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Caj:.egory
Abs Jour :
Author :
Title :

Orig Pub

Abstract :

-
-

;: u /5 C'H A Koo A /_Z"
: USSR/Optics - Spectroscopy K-6

Ref Zhur - Fizika, No 1, 1957 No 2425

Davidov, 0.8., Lubchenko, A.F.
Radiation and Absorption of Iight in Molecular Crystals, Owing +o the
Formation of localized Excitations

: Ukr. fiz Zh., 1956, 1, No 1, 5-1k

A theory ie developed for the radiation and absorption of light by molecular
crystals when localized excitations are formed in the crystals. The wave
function of the crystal + radiation-field system (neglecting the interaction
between the field and the crystel) is selected to be the product of the wave
function of the radiation field in the secondary-quantization representation,
the antisymmetrized product products of the wa.ve functions of the individual
molecules making up the crystal, and the wave functions of the harmonic oscil-
lators describing the oscillatory state of the crystal. The proba.bility of the
transition of the system from ong quantum state into another is caltulated from
the equation Wd 2 (2ﬂ/h)€E.H’ 5 wheref’ is the density of the finite states
in g single interval of energy E, H' is the maetrix element of the energy of in-
teraction between the dield and the crystal, and d <2 is the solid-angle element.
Expressions are obtained for the radiation intensity I;f:l.r and for the absorp-
tion intensity Igﬁia of light pdlarized along the axes of the Caurhy ellipsoid

iz Inad  Plegaioo  Fewd Sei (ks 552
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Category

Abs Jour

: USSR/Optics - Spectroscopy X-6

Ref Zhur - Fizika, No 1, 1957 No 2L25

when localized execitation is Broduced in the orystel; a simple relationship
is found between IXi® (or Iyi” ), the indices of refraction nxy(ry ) (1 =1,
2, 3), and the squares of the cosines of the angles that determine the orien-
tation of the dipole moment of the transition relative to the axes x{ of the
Cauchy ellipsoid. The latter makes it possible to determine the orientation
of the dipolemoment of the transition relative to the axes of the molecule
from the experimental values of I3i® or I{ir (for a known crystal structure).
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Category : USSR/Optics - Spectroscopy K-6

Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 2U426

Author : Davidov, D.S., lubch

Title : Spectral Distribution of the Intemsity of the Raddtion and Absorption of
Light by Molecular Crystals Upon Formation of Localized Excitations.

Orig Pub : Ukr. Fiz. zh., 1956, 1, No 1, 15-28

Abstract : Calculation of the spectral distribution of the intensity in the bvands of
absorption (AB) and radiation (RB) of light by molecular crystals upon for-
mation of localized excitations (LB), and also of the average radiation life-
time (‘L’ ) of the LE. The calculation is based on the Weisskopf-Wigner method
(Welsskopf V., Wigner E, Z. Pays., 1930, 65, 18; 1930, 63, 5i). Radiationless
transitions are disregarded. It is shown that the shapes of the AB and RB of
light occuring upon formation of IE in the érystal depend on the crystal tem-
perature. At high temperatures, the AB and RB have the shape of the Gaussian
error curve. At lower temperatures the bands become asymmetrical relative to
the line passing through the maximm of the band perpendicular to the frequency
axis; the ebsorption curve diminishes more rapidly in the red portion of the
spectrum than in the violet one; the luminescence curve acts oppositely. At
low temperatures, the AB and RB are & system of lines similar to the lines of
the atomic spectra {their shape is given by the expression 1/1 + x%)).

Card : 1/2
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Category : USSR/Optics - Spectroscopy

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 2426

Interaction with acoustic oscillations may lead to & broadening of each of
the lines, so that some of the lines may overlap. The 1lifetime (¢) of the
local excitation depends on the nature of the crystal and on the temperature;
at high temperatures 1/5’ = c] + 0'2"1', where cj and cg are independent of the
temperature.
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 USSR/Physical Chemistry - Crystals B-5

Abs Jour
Author
Title

Orig Pub

Abstract

Card 1/2

Referat Zhur - ¥himiya, No 2, 1957, 3593

Davydov A.S,, Lubchenko AJF.
Configuration of the Dlspersion Curves of Molecular
Crystals Corresponding to Localized Excitations

Ukr. fiz. zh., 1956, 1, No 2, 111-119

On the basis of previously obtained results (RZhkhim,
1956, 67745, 67Th6) were colculated the configurations
of dispersion curves (DC) of moleculor crystals in the
region of localized excitations, at different tempera-
tures. At high temperatures DC have o configuration cna=
logous to that of DC of the free molecule on taking into
account the Doeppler effect. On decrease of temperature
DC becomes asymetricel in relation to straight line cx-
tending through maximum of cbsorption band, perpendicu-
larly to the frequency axis. At low temperatures, when
the absorption spectrum separates into a system of lines,

-~ 34 -
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LUBCHENKG A — -
Ca.»eg_qry : USSR/Optics - Spea/troucopy K-6

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 2k27
Author  : Lubchenko, A:F.

Title T Effect of the Anisotropy of the Solvent on the Absorption and Rediation
Spectra of Impurities

Orig Pub : Ukr. fiz. zh., 1956, 1, No 2, 120-133

Abstract : An attempt is made to use the disciplines of quantum electro-dynamics for an
investigation of the absorption and radiation spectra of solutions. Accord-
ingly, certain premises of quantum electrodynamics are extended to anisotropic -
media. The system molecule 4 solvent + radiation field is analyzed. The wave
functiens and the corresponding energy eigenvalues are determined in the adia-
batic' approximation, and the wave functions corresponding to the lécal oscilla-
tions are separated; the interaction between the admixture molecule and the
radiation field 1is considered as a perturbation. The transition probability
from one quentum state into another is calculated per unit time. The 'expressions
obtained thereby established a sd.mple rela.tionship between the intensities of
the radiation K{}¥ and absorption I %, ‘of light polarized along the Cauchy
ellipsoid, the indices of refraction along these axes, and the squares of the

direction cosines, determining the average orientation of the dipole moment of ,

the transition relative to the-same axes. The expressions obtained for the

Dot Phigaics Crad Sei lbn TSR

Card t 1/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001030710006-3"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R0010307]z999_.6t3

Category : USSR/Optics - Spectroscopy K-6

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 2k27

probability of the absorption and radistion of light by the impurity center are
used to establish the connection between the Einstein differential coefficients
also for the case when the frequencies of the radisted and sbsorbed light are
not the same.
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L€ EN KO P
USSR / Physical Chemistry, Crystals,

Abs Jour ¢ Ref Zhur -~ Khimiya, No 8, 1957, 25914

Author AF, Lub_ghe_:rxl:o
Title Shape of Bands of Light Absorption and Radiation by Im-
purity Centers,

Orig Pub Ukr, fiz. zh,, 1956, 1, No 3, 265 - 280,

Abstract : The shape of bands of light radiation and absorption by
impurity centers, corresponding to the transition of their
local vibrating states without eéxcitation, and the depen-

dence of the shape on the temperature and neture of the sol-
vent is investigated, It is shown that in case of great
displacements of atoms of the solvent from the equilibrium
positions at the transition of an impurity center from ons
state into another (i,e,, at high temperatures) the bands
have the shape of the error curve of Gauss, The bands
become asymmetric with the temperature drop, the absorp-
tion ourve decreasing towards the red end of the spectrum

: 172
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USSR /Physical Chemistry, Crystals, B=5

Abs Jour : Ref Zhur - Khimiya, No 8, 1957, 25914

Abstract : more rapidly then towards the violet end, and the radia-
tion curve having an opposite courss, The bands transform
into systems of lines similar to atom spsctra at very low
temperatures, The mirror symmetry of absorption and lu-
minescence spectra will be achieved the better, the less
vibration frequencies of the lattice depend on the elec-
tron state of the impurity, The mean radiation life time

of impurity centers in the excited state was computed for
various temperatures and solvents,
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Category: USSR / Physical Chemistry - Crystals B-5
f

Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 29738

Author  : Lubchenko AT
Inst :"Academy of Sciences USSR

Title . Calculation of Mean Radiation Life of Admixture Centers and Localized
Excitations of Excitation State

Orig Pub: Izv. AN 8SSR, ser. fiz., 1956, 20, No L, 388-391

Abstract: By geperalizing the method of Welsskopf-Wigner (Weisskopf V., Wigner
E., Z. Phys., 1930, 63, 54; 65, 18), in the case of atoms and mole-
cules found in solution (solid as well as liquid, with low concentra-
tion of admixture), and also in the case of localized excitation at
individual molecule of a molecular crystal, the author has calculated
their mean radiation life U in excitation state. Non-radiation
transitions are disregarded and therefore the results hold either at
low temperatures or in the case of systems in which the energy yleld
is of the order of unity. Formilas have been derived which give the
dependence of “C upon temperature and nature of the solvent, and also
the relstionship between T and helf-width of luminescence band (if
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Category: USSR / Physical Chemistry - Crystals B-5

Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 29738

the latter is of»the form of Gauss curve of errors). Temperature
! _'g‘r:greuion of "= (T) 1is quantitatively in accord with experimental
‘0
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AUTHOR: Lubchenko, A.F. 21-5-4/26
TITLE: Calculation of Absorption ‘Spectra by Benzyl and Dibenzyl

Single Crystals (Raschet spektrov pogloshcheniya sveta mono=-
kristallami benzila i dibenzila)

PERIODICAL: Dopovidi Akademii Nauk Ukrains'koi RSR, 1957, Nr 5, pp. 439-
443 (USSR)

ABSTRACT: A group-theoretical calculation was carried out by the author
in order to determine absorption spectra of benzyl and di-
benzyl molecular crystals. The author derives a formula which
is more general than Winston's, (R4.3). Applying his own
formula (4) to the case of benzyl, the author comes to the
following conclusions: That to every excited state of benzyl
molecule correspond 3 exciton zones. In the case of a mole-
cular excitation of A-symmetry, the transition into the ex-
cited state of Aj-symmetry is forbidden; transition into an
excited state of E-symmetry is not forbidden, and its polar-
ization direction is perpendicular to the z-axis. To the
molecular excitation of B-symmetry correspond 2 excited
states Ao and E, a transition into the Az-state being polar-

Y jzed along z and into the E-state perpendicular %o z. The
card 1/2 results of application of formulae to the case of dibenzyl
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Light absorption and dispersion curves in molecular erystals during
exciton formation [with summary in English]., Ukr. fiz. zhur. 2 no,s:
310-321 0-D '57, (MIBA 11:3)

1, Inastitut fiziki AN UBSR,
(Light-~Scattering)  (Absorption of light) (Excitons)
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AUTHOR: Lubchenko, A.F. 51-4-6/25

TITLE: Absorption and emission of light by impurity centres.

o (Pogloshcheniye i izlucheniye sveta primesnymi tsentrami).

PERIODICAL:"Optika i Spektroskopiya" (Optics and Spectroscopy)

A 1957, Vol.2, No.4, pp.439-447 (U.S.S.R.)

ABSTRACT: Theoretical paper. Phototransitions in impurity centres
of an isotropic dielectric are considered. It is assumed
that the absorption region of the impurities lies far from
the absorption region of the dielectric, i.e. that electrons
of the dielectric are more strongly bound and their trans-
ition frequencies are much higher than those of impurity
electrons. The nuclear vibration frequencies are taken to
lie well below the optical transitions of the impurity
electrons. These assumptions make it possible to use the
adiabatic approximation (W.Pauli, General principles of
quantum mechanics, Russian translation, Gostekhizdat, 1947)
and to calculate the wave-function of the impurity-dielectric
system after emission without taking the interactions of
electrons among themselves and with the atomic vibrations
to be small. The density of the impurity centres is assumed
to be small and their mutual interactions are neglected. The
wave~functions of the impurity optical electrons, which de-
pend on the normal coordinates of crystalline and local
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51-4.6/25
Absorption and emission of light by impurity centres. (Cont,)
vibrations, cannot, in general

element (which involves

mewhiat
(A.S.Davydov, Zh.Eksper. Teor. Fiz., Vol.24, 97, 1953;
S.I.Pekar, Zh, Eksper. Teor. Fiz., Vol.22, 641, 1952;
A.F.Lubchenko, Ukrainskii Fizicheskii Zhurnal, Vol.1, 265,
281, 1956). When the absorption or luminegcent band is a
sum of separate electron vibration bands then with decrecsge
of temperature a decrease occurs in the intensitieg of the
long-wavelength end of the luminescent band and the short-

wavelength end of the absorption band. There are 9 references,
7 of which are Slavic. ' '

ASSOCIATION: Institute of Physics, Academy of Scienceg of the

A _ Ukrainian S.S.R., Kiev. (Institut Fiziki AN USSR, Kiev)
SUBMITTED: August 10, 1956, ‘
AVAILABLE: Library of Congress
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UBCHENEO, A.F.

Propagation of electromagnetic waves in molecular crystals
with exciton-phonon interactions, Part 1: Absorption and
dispersion of elesctromagnetic waves. Ukr.fiz.zhur., 3 no.5:
575-586 S-0 '58, (MIBA 12:2)

1. Institut fiziki AN USSR.
(Crystal lattices) (Blectric waves)

o
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LUBCHENKO, A.F.

i i PR R TN

Propagation of electromagnetic waves in molecular crystale with

weak exciton-phonon interactions, Part 2: Hatural optical activity

[with summary in English]. Ukr. fiz. zhur, 3 no.6:701-711 §-D 58,
(MIRA 12:6)

l.Institut fiziki AN USSR.
(Crystals—-Optical properties)
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'ADTHORSx Lubchenko, A.F. and Rashba, E.I. 51-4-5-6/29
N —— e ——————————
TITLE: Exciton Statss of a liolecular Crystal Containing Diffsrent

Molecules (Ob eksitonnykh sostoyaniyakh molekulyarnogo kristalla,
soderzhashchego razlichnyye molekuly)

PERIODICAL: Optika i Spektroskopiya, 1958, Vol IV, Nr 5, pp 580-585 (USSR)

ABSTRACT: Davydov (Ref 1-3) developed a theory of absorption of light by
molecular erystals and proposed a methcd of calculation of a pumber
of split cauponents and their polarization in absorption of light
by crystals containing identical molecules. Anoths r variant of
this calculation method, which leads to the same final results, was
described in Ref 4. The present author extend the results of
Rofs. 1-4 to the case of thes crystal whose unit cell contains
different molecules and discuss the possible exciton statas of
such a crystal. The differences between molecules may bs due %o
their chemical structure or dus to the Tact that they balong to
symnetrically independent lattices. The possibility of superposition
of molecular excitations with near elgenvalues of energy in states

card 1/2 with k = 0 is investigated. It is shown that such a superposition
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: 51-4-5-6/29
Exciton States of a Molecular Crystal Containing Different ilolecules.

occurs only when the representations of local groups, to which

the internal molecular wave-functions beleng, may be obtsined by
reduction of one representation of a factor-group. Several special
cases are dealt with in detail. 7They are: (1) crystals with a
lattice of the trans-azobenzene (CgHgN—NCgHg) type which belongs
to the space group Cgh; (2) crystals with a C%p lattice;

(3) crystals of the silver perchlorate with benzens (CgHg~A4gCl04)
type which belongs to space group V)h"- The papsr i3 entirely
theoretical. The author thanks A.S. Davydov for advice. UThere

are 7 tables and 8 references, 5 of which are Soviet and 3 American.

ASSOCIATION :Institut fiziki AN USSR (Institute of Physics, Academy of Sciences
of the Ukrainien SSR.)

SURMITTED: July 8, 1957

1. Light -~ Absorptlon - Theory 2. Zrystals - Molecular
Card 2/2 excitation
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' SOV/51-5-4-8/21

AUTAOR: Lubehenko, A.F.
/———\\_
TITLE: On Optical Characteristics of ilolecular Gryatals in ‘the Exciton
Absorption Region (ODb opticheskikh tharaktoristikalkh molekulyarayks
kristallov v oblasti eksitonnogo pogloshcheniya)

PERIODICAL: Optilm i Spektroskopiya, 1958, Vol 5, Nr &, pp 404-414 (USSR)

TITLE: In the weak-coupling approximation the author obtuins general expression?
for the extinction coefficient K, the refractive index n and the
gyration vector y of molecular crystals in the exciton absorption regiex.-
Calculations of the dependence of n, K and Y on the jncident~light
freguency were carried out for an isotropic erystal, regarded as a
Debye contimauwn, with ‘the Born condition for definition of &yey
at T = 0. Dependence of n, K and Y on the offactive exciton nmaas
in an isotropic crystal was also determined. The author thanks

Gerrd=if e A.S. Davydov For valvable dIscuossioVs,

Lwst. o P/‘)’JICS 4 Uke $S A
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24(5) S0YV/56-35-6-27/44
AUTHORS ¢ Davydov, A. Se, Lukchenko. A. F.
TITLE: Electromagnetic Waves in Crystals in the Region of Exciton

sbgsorption (Elektromagnitnyye volny ¥ kristzlle v oblasti
ekgitonnogo pogloahcheniyag

PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 6, pp 1499-1507 (USSR)

ABSTRACT @ Pekar (Ref 1), Ginzburg (Ref 2) and Agranovich and Rukhadze
(Ref 3) investigated the propagation of light waves in the case
of spatial dispersion. They showed that in frequency ranges
near the exciton absorption band, waves with the same frequency,
propagation direction, and polarization may have different re-
fraction indices. Only %the transparency domain was investi-
gated in this connection. A reduction of the amplitudes of
electromagnetic oscillations during their passage through mat-
ter is a consequence of 1) scattering of the wave and b) of
energy transfer from the wave to particle motion (genuine
absorption). In the present paper only genuine absorption ab
crystal temperatures near absolute zero is investigated, name-
1y for a frequency range that coincides with the exciton ab-~

sorption band. Becauge of the connection between genuine ab-
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sov/56_55-6-27/44
.Electroma(metic Waves in Crystals in %he Resion of Exciton thgorption

gorption and the innermolecular excitations and oscillations
of the molecule, the absorptinn band broadens also at tempera-
tures near 0°K. Davydov (Rref 4) showed that an excitation in
molecule crystals by light waves occurs in two different ways:

a) as o localized excitation and b) as an exciton excitation.

The absorption bands according %o a) have nearly a Gaussian
tal structure, those

digtribution and are independent of crys
according to b) depend esgsentially on crystal gtructure. Thus,
investigation of the band structure of exciton absorption of-
fers a possibility of investigating crystal structure, of the
dependence of the energy of the exciton state on the wave vec-
tor of the exciton, and of exciton interaction with lattice
oscillations. Davydov (Ref 5) as well as Davydov snd Rashba
(Ref 6) developed a theory o7 the structure of light abgorption
bands by basing on the example of a onedimensional crystal
and on a more general case, without, however, considering the
dependence on refraction- and absorption coefficients. In the
present paper ti-e authors develop 2 theory that furnishes re-
fraction index and absorption coefficient in absorption bands
corresponding to exciton excitations. They operate with the
Card 2/3 model of the pure molecule crystd, in which moleacules are able

- _. .
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50V/56-35-6-217/44

Electromagnetic Waves in Crystals in the Region of Exciton Avgorption

to perform only translation- and rotation osecillations of a
certain (average) value. It is shown that knowledge of the
structure of the absorption band may be instrumental in de-
termining the sign of the effective exciton mass. Furthermore,
the conditions are given which jead to a zero refraction in-
dex at the short wave side of the excitation band. Electro-
magnetic waves of these frequencies are totally reflected,
they penetrate only very 1ittle into the crystal surface.
This total reflection is found to vanish with rising tempera-
ture. There are 3 figures and 8 Soviet references.

ASSOCTATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)

SUBMITTED: June 26, 1958

Card 3/3
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RASHBA, B.I.; SNITKO, 0.v.; TOLPYGO, K.B,: LUBCHENKO, A.F.; SHEYNKMAN,
M.K,; LASHKAREV, ¥.Ye., akademik, GtVTde?T”KISINRT‘I.V., red.
igzd-va; MATVEYCHUK, A.4., tekhn.red.

[Photoelectrical and optical phenomena in semiconductors. Works
of the First All-Union Conference on Photoelectrical and Optical
Phenonsna in Semiconductors hold at Kiev, November 20-26, 1957]
Fotoelektricheskie 1 opticheskie iavleniia v poluprovodnikakh.
Trudy Pervogo Vsesoluznogo soveshchanila po fotoslektricheskim

i1 opticheskim iavlenilanm v poluprovodnikakh. Kiev, 20~26 noiabria
1957 g Kiev, lzd-vo Akad.nauk USSR, 1959. 403 p. (MIRA 12:11)

1. dkademiya nauk SSSR. Komissiya po poluprovednikan. 2. AN USSR

(for Lashkarev).
(Semiconductors)
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- PASECHNIK, M.V, [Pasichnyk, MeV.l; LWBCHENKO, A.F.; MENTKOVSKIY, Yu.L.
[Mentkovs 'kyl, IU.L.] | |

h 1 ' FPaoysics, Ukr,
Ninth International Conference on High energy Faysics (Vo 14:10)

. m0,6:816-830 N-D 159,
fizozhur. 4 (Nuclear physics---Congresses)
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T tion end electromagnetic field intensity
Relatlonship between polariza Fiz.tver.bela 1 mn0,5:709-717

g 1';151; region of exciton absorptior, (MIRA 12:4)

t fiziki AN USSR, Kiyeve
1. Institu (Rxoltons) ' (Cryetal lattices)
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Propagation of electromagnetic waves in molecular cryastals in weak

exociton - photon interactions. Part 3: Magneto-optical effects.
Ulr, f£iz. ghar. 4 no,2:183-200 Mr-Ap '59. (MIBA 13:1)

1.Inatitut fiziki AN USSH.
-(Bxcitons) (Photons) (Crystals)
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24(3), 24(4), 24(2) SOV/51-7-1-12/27
AUTHCRS : Brodin, M.S. and Lubchenko, A.F.

TITLE: The Effect of Temperature on Propegation of Electromagnetic Waves in
Crystals in which Excitons are Formed (Vliyaniye temperatury ns
rasprostraneniye elektrnmeznitnykh voln v kristallakh, v kotorykh
voznikayut eksitony)

PERIODICALs Optika i spektroskopiya, 1959, Vel 7, Nr 1, pp 83-88 (USSR)

ABSTRACT: The authors discuss equations which give the refractive (n) and
absorption (1) indices for crystals in which excitons may be formed .
These equations are given for weak coupling ot excitons with the lattice
vibrations. It is shown that with increasse of temperature these equations
tend to assune the form of the usual equations for n and X in classical
crystal optics. This tendency increases with the increase of the
effective exciton mass and with the increase of the strength of the
exciton-phonon interaction. Using Kramers--Kronig formulae the authors
ealculated the dispersion curves for anthracene and stilbene and
compared the calculated curves with expsrimental ones (Figs 1, 2).
It was found, in agreement with the above conclusions, that the
differences between the calculated and experimental curves become

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001030710006-3"
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' SOV/51-7-1-12/27
The Effect of Temperature on Propagation of Electramagnstic Waves in Crystals in
which Bxcitons are Formed

smaller as temperaturs increases. At 8 given temperature the agreement
between experimental and thecreti~al curves improves on transition fram
the electronic absorption tands to near slectron-vibrational btends.
Acknowlelgnents ers made to A.F. Prikhot'ko and A.§. Davydov for

their advice. There 8re 2 figures, 1 table and 13 references, 1l of
which are Sovist, 1 translation from German into Russien and 1 English.

SUBMITTED: July 23, 1958.
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50V/51-7-8-8/21
SUSTHOR ¢ Lubchenko, ALF,

"IILE e Theory of tho Faraday Effect in %the Rogion of Exciton Absorption of
Light by liolscular Crystals

ITILCOICAL: Optika i spekuraskopiys, 1959, Yol 7, ¥r 3, pp 332-340 (USSR)

CE5TR.CT: The author prasents & theory of the Faraday effect in molecular crystils,
in vhich excitons interact wsaxly with the lattice vibrations and which
can heve any valua of the absorption factor. The gyration vector vhich
detaruines rotation of the plane of polarization in an extarnal mapgnetic

. £321d, is caleulitod. Foruulos ars obtsined which give the dispsrsion

' of tho Verdst coaliicient for crystals of higher and medium syngonies
and the values of ths refractive index near the exciton absorption bands.
The paper is entirsly theorotical, ..cknowledgnent is made to A.S. Davydov
Zor his advice. Thers are 8 Soviet references.

SUESITTES: Caeceabsr 15, 1958
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sSovV/51-7-3-9/2
AUTHOR s Lubchenko F. /5 9/21

TITLE Theory of %he Linear Kerr Effect in the Region of BExciton Absorption
of Light by oleculer Crystals

PRRIODICAL:Optika 1 s pektroskopiya, 1959, Vol 7, Nr 3, pp 341-348 (USSR)

of the linear Kerr effect for mol ecular -
erystals in which excitons interact weakly with the lattice vibrations
and which can have any value of the absorption factor. Equations are
obtained which give the propegation of 1ight, in the exclton absorption
region, in the presence of a constant uniform extarnsl elsctric field.
The author calculates & third -rank tensor which determines the optical
anisotropy and finds the magnitude of birefringence in crystals of
cubic and medium syngonies on propagation of light along the direction of
the external applied elsctric field, wnich is parallel to the axis of the
highest order. The paper is entirely theoretical. Acknowledgment 18
made to 4.8, Davydov for his advice. There are 7 references, 4 of which
are Soviet, 1 translation from Germen into Russian and 2 English.

ABSTRACTs The author develops & theory

SUBMITIED: Decaaber 15, 1958
card 1/1
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S/185/60/005/002/017/022
D274/D304 :

~ AUTHOR: Lubchenko, A.F.

: ‘w
TITLE: On the correlation between collective- and extra-
nucleon motion

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 2, 1960,
274-276

TEXT: Recently, attempts were made to consider the case of inter-
mediate coupling by the Tamm-~Dankov method. In the present article,
an attempt is made to calculate the correlation between the motion
of extranucleons and the collective motion for the case of non-ful-
filment of the criterion of the adiabatic approximation; the method
followed has proved successful in the theory of the solid state:
V.M. Buymistrov (Ref. 6: UFZh, 2, 12, 1057). For simplicity, a
spheric-symmetrical nucleus with one extra-nucleon is considered;
its Hamiltonian is .

2
H = Hg - Rok(r) «p Y, + -]5- z {Blot,.,.lz+ C|ot),|2} D)
Card 1/‘9 Fe i
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: S/185 60%05/002/017/022
On the correlation... D274/D304

H, is the operator of the extra-nucleon; all the other notations are
analogous to those of A. Bohr (Ref. 1: Dansk, Mat. Fys. Medd., 26,
14, 1952), for A = 2. 1In solving the equation HY = EY, the vari-
ational method is used. The extremum of the functional

I[VY] = S‘VQ,LHWW ax (3)

is sought, with the condition

*
S "‘Pm,ﬂ’ mp a¥ = &y Oy
mu is the totality of quantum numbers which characterize the state
of‘ the nucleus. After some ¢ -mputations, an expression is obtained
which leads to complicated jntegro-differential equations of the
Euler-type; such equations cannot, practically, be solved; therefore

a direct variational method is used vg‘mcg leads to the expression

I[QJ]:S‘PmHo‘Pmdr + .g_})u— .12-. ZZ %}- (SWmIz Vidr)Z -

{0 p=0

e e o]

) = o

T XTI | TS R S £
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S/185 60/005/002/0 7/022
On the correlation,.. D274 /D304

ijo [Spq}m q,“idrj'ltp ol vy dr-glt}'mlz (P/“dr] t
Wheriil %BS | $m| 2(V9/)%r +1;u[S |  w| 294 )2ar -<§|¢_m|f?/{4 dz) 2]

where le is the wave function of the extra-nucleon; the plus-sign
corresponds to Vi, and the minus-sign to V5. In the limiting case
of strong coupling, when the last term of Eq. (7) can be ignored,
the functional obtained is similar to that for the adiabatic approx-
imation. If (for weaker coupling) the last term is taken into
account, this leads to a reduction in the energy of single-particle
levels as compared to the energy obtained in the adiabatic approxi-
mation; for different single-particle levels these reductions in
energy will be different; this cannot be obtained by changing the
value of V, only. There are 7 references: 4 Soviet-bloc and 3 non-
Sov1et-bloc. The reference to the English-language publication
reads as follows: A Kerman, Phys. Rev., 92, 1176, 1953.

Card 3/3
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IZYUB, I.P.; LUBCHENKO, A.F.
oy .
Scattering of 7y -quanta by the nuclei of a solid. Fiz,
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AUTHORS Dzyub, I. P., and yubchenko, A. F. A
TITLEs Resonance scattering of light from impurity centers in a

solid

\

PERIODICAL: Fizika tverdogo tela, V. 3, no. 12, 1961, 3602 - 3613

TEXT: A theory of resonance scattering by impurities is developed. The
shapes of the excitation and resonance luminescence spectra, their temper-
ature dependence and other solid-state characteristics are studied. The !

; based on the following assumptionss The solid is considered a

theory is
dielectric solvent containing impurities in such a lo% concentration that
An arbitrary dis-

interaction between impurity centers may be neglected.
persion law is valid. The system consists of the 'solid solution” and the

radistion field, the absorption range of the solid being far from the iu-
purity absorption range. The excited .mpurity level 11 be not degenerate,

and far from the other electron levels, which are neglected. Resonance
scattering of light, owing to the perturbation H' is described by

Qard'1/7
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o
~ 1 (ng ) (¥ )1, (n )8, -1)1, (n})(Ny-1sNg0
of the ground states of optical impurity electrons. If

uuantum numb ers
4this sequence of transitions is characterized by 0, 1, 0', the trans:.tiony,/

+1), where 1 denotes all the

probability amplitudes b o’ b1, and b o! are given by

e e )
. . . ()
b,—-c,,,[exp{-'-—-——-—i———(E Eo)}-—-exp{ %—}] with
e @
R LA o

Fo— Ey+ ih By

P - : s - v, Q )
The 1;1_1tial conditio'ns are bi(o) 610, i=0,1,0 h'11lo h11(0)(0)

f the radiation oscillators of the

1.1 ) is the density o

- B1y(0)(0)r oy 1]

card 2/17
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frequency 521 1’ <1 IH&,,IIJIZ is the result of an integration of the

square matrix element of Ht with respect towpl over the solid angle and

summation 0ver the polarizations of the scattered quanta. The expression

1r—t— Lt rg 490 i
W (0, 0,)= e, jdme ’ Rep [ dua-tvttrh,  (10) - wish %/

neo:“’aﬂ—“”w ﬁ-— Qm.""‘” M =|(1 l le>|’ (A 'Hdtlzx)"

K(u'p)—ze [, +1)P(fﬂ)e-"‘“"+n P(ttye], (1)

. g#)= ZE [(n +1)exp(——lt‘w,)+n exp(tl’w') (24, +1)|, (12)

 P)=(1—ew) (1— eties),

is derived for the scattering probability.  g*(t) and P;'(tt') are obtained . ™
‘Card 3/7 : ]
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from g(t') and Ps(tt') by substituting -t for t' and t' for -t,
respectively. The width ["of ng_ground level, defined by . !

P=Z D @), )

is proportional to the iﬁfensit& of the incident. quantum flux. ?y and vy

" are the wave functions of the optical impurity electrons and of the other
electrons, respectively; gsl denotes the displacement of the solvent

nuclei from their equilibrium position, W, is the frequency of the normal
osciliations of the solvent, ng the population of the phonon field. Eq.

-(10).determines the resonance scattering probability for arbitrary frequen-
cy dispersion of the normal oscillations of the solution, arbitrary %sl
! 1

and arbiti'ary temperature. For the excitation spectrum,

W (o) =S 0, [T THLTE |2[1w, (u)+ 21 7 (u»,,)] .9
Card 4/17 ’=
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. results, if o |
| ; S‘E.x.(?ﬂ.+1) (1’—;)’>1 (15)

is fulfilled. The’ phonon part of the excitation spectrum, defined by

o (a8 —1agie)
(e =Re[ eV de= | /}/

mt 1 -4 3D -+ 3Ca 6Da? -+ Cal Dat -+ ]
[ ~—aB+v (282)3 (2B3)4 -t

I

mléﬁ

a._Q{,+A—m
=
is thusrcaussian. “If (15) is not fulfilled (low heat release), the ex-
citation spectrum is a sum of Lorentz curves. The resonance luminescence
apectrum is given by

«© ¥y 7 - .
S (o) = [ dyRe, | dxF (x, y), . @1)
card 5/7 ’ ¢
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(x,";{—exp o[ ——+g(x> 4z25.,,sm ooy

: or, if no frequency disperaion is present by L
....... S : T JA '
=e¢ "'(2a) ',
(w,") < lmg—a:f ( ) (w,,,—Q,,,.—&-wl—mw)’-ﬁ-%z

b EE (ﬁ +1); 6—25nz.ﬁn
‘ with Zéz - a, I\ll s a Bessel function of |1|-th order of an imaginary

argument. If (15) is not fulfilled and Z{', 1, (n +1) <1,

b:'a.a : : 1
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It is then shown that the shape of the resonance luminescence spectrum

depends to a considerable extent on the shape of the irradiation spectrum.

A. 5. Davydov is thanked for discussions. There are 15 references:

7 Soviet and 8 non-Soviet. The four most recent references to English-
language publications read as follows: Huang Kun; A. Phys. Proc. Roy.

Soc. 204, 406, 1950; M. Lax. J. Chem. Phys. 20, 1752, 1952; R. Kubo, V,{’/
Y. Toyozawa. Progr. Theor. Phys. 13, 160, 1955; G. N. Watson. Theory of

Bessel Functions, New York, 1945.

ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Physics AS UkrSSR,
Kiyev)

SUBMITTED: June 29, 1961
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‘AUTHOR: - Lubchenko, ALF.

- éTITLE: ',_‘ " . The Cotton-Mouton Effect in the Reglon of Impurity
. ~'->:Absorpt10n of Light .

PERIODICAL. Optika i spektroskopiya; 1961, ‘Vo1.10, No.3, pp.379-383

'TEXT: - - It was shown in a ‘previous paper (Ref., l) that in the
‘presence of 'a constant external magnetic field directed along the
:0Z axis, the polarization of a solution due to a light-wave ‘can be )
written down in the form . \/

" omtmiE, +—».-/2 ot ol X (1)
S T

In this expresslon € is the dielectric constant of the solution due
‘to all virtual transitions other than that under considerat on (it
‘is assumed that & 1s a slow function of frequency), E is the
‘electric wvector of the 1ight-wavem;ﬂ is the z-componen% of the exter-
- ‘nal magnetic field, - 2% e ( ' H_(, is the addition to the
‘Card_1/6_ o P "o -

kT .
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‘The Cotton-Mouton Effect
'lﬁfenergy of the ground state of the solution due to the external }
magnetic field, m,m_ are the magnetic quantum numbers (the field in :

which the impurity 3§ntre is located is looked upon as a- '
'pqrturbation).(fimlg \Zom°> 'are the matrix elements of dipole :
‘moments of the j-th impurity centre and F and S are functions,
which represent the refractive index and absorption coefficient of:

the impurity centres, respectively. The remaining symbols are said

. ..to be defined in Ref.l. .In the present paper the analysls is

_‘confined to isotropic solvents and it is assumed that the light is
‘propagated along the OX axis in the solution, which is perpendicular

. ito, the magnetic field. Bearing in mind that the matrix elements -
';<;€ m|2|£°m°7 have non-zero values only when m = m, +l and m =m
‘and neglecting the dependence of X on H, Eq.(l) can be rewritten .

. in the form
e et Bk R TR (ot 418 o) (tama B i) X
B o e T .

o PR fvx(’". ey ‘,,)‘-}-(xxmo...u'plxomo)(:°m°|px;|zlmo-_.-1)(r,._,-;s,,r_,)+
Ccard 276 o e Tl G (e, = )
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Here, N is the number of impurity centres per unit volume of the ( :
1'solution and the accented summation sign indicates summation over o :
“;'those values -of m_ for which in the excited. state mo=-m *1. Next, | "
‘1 using the general properties of matrix elements (YE. Condon, ;
G. Shortley.Ref 2) and thennothtlontationv~ i
t

. . PR ©ohy - - . . K
»-~',,- . : . s ‘.., g

Rl=' Z z’ .7—”""' /);T[ I Am P (FM.H - lSm,fl) + ‘ Bm. lz( wr"l - ‘Sllrl)]' E'V_{

£ 0 = — Y —]IC,,,g/kT [ l Am, l! (Fm°+l - ‘sm,ﬂ) - ‘ Brn. I2 (FM.-I. - ‘Sﬂrl)]

m. -
il vk S T D 15, ]
. where R § .
T me AP m Y= AL, La(lymy | Pyl 1mg) =0, ; \/.'
J'*"’_(’f‘&'*f,‘l”ﬂ‘"'.,)==¥(‘A ). 'a(l m| P, ’llmo),:,o o= '
. "a(llmoi:ill”.llmo)=0 e ( oIP lem'o)=D i F IH

Ya (g 1| Py ) = E B as VAR,

_a(l —,-1[P [lomo)—:t(-—tﬂm’) v
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- ‘ the expressions for the components of the induction vector can be i / .
- ‘§wr1tten down in the form B e e of ¢
. : S . B D’=('E)‘+ng+mf'y, D S O - —
. i E . R - 7 . ) . Dy==(l[‘),—l0[;‘w+nuy'
i . . S R B o
A B - R AT c v D;:(QE)’+0/E' . ;

Uslng the expression for the dielectric-constant tensor given in
L v'; Ref.l, Eq. (2) can be rewr:.tten in the form: - : i
: o o S R ;_;',m;:, T A“.H__.”_i
- R P luFR)E-+t@4-5J ST P
vﬁfh‘,3.E_;~;wjﬁg“f3Ev5j;}; ' -4.+m5-4@+hgm,} A
B i SVE L SR D:=('so+9')E': - o

Eq. (3), together with the equation for plane ‘
5 ' N [E - s(sE)] "
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"l where N': n - ix is the complex refractive index and s is the unit |
| vector along the wave normal, determine the propagation of light inﬁ
| the solution in the presence of a constant external magnetic field., :
oIt is shown from these equations that :

: nl

: =V —II.I!T
‘nl A ' + 2ZV'IT 2 ¢ (l A". I’F"s‘*'l-*- IB"I, F"‘"‘l]

' The final part of the paper is=s concerned with double refraction in
the region of impurity absorption, Using the above expressions for.

and nz, the birefringence can be written down in the form :
A=:n,--n2-=\/r. —-\/133-1- . : '
. , 1D, 2 (15)
A o , ¢ Vo mtl Ty Tt T Vg ""}’ o

card 5/6 -
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It rollowa from this expression that in the region of impurity
absorption tho birefringence is not, in general, proportional to H
but depends on the magnetic field in a more complicated fashion, i
.-~ | Moreover, the birefringence is a function of temperature., In order !
"l to investigate Eq.(15) in greater detail, a specific case of a i
) sokent and impurity centre must be considered. The present author?
k”takes the case of an isotropic solvent and an impurity centre hav1ng
~ta central symmetry. It is shown that under certain further

. simplifying assumptions birefringence at low temperatures is the

. i sum of two terms, one of which is linear and the other quadratic
~{in H. Acknowledgments are expressed to A. S. Davydov for valuable

i - discussions and interest. There are two Soviet references, one a
.| translation from German,

2,

" | SUBMITTED: May 21, 1960
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LUBCHENKO, 4.F. :
Magnetic rotation of the plane of polarization in the region of the
impurity absorption of 1light, Opt. i spektr. 10 no.4:477-486 Ap '61.
(MIRA 14:3
(Polarization (Light))
(Absorption spectra)
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AUTHORS'; Dzyub, I. P., and Lubchenko, A. F. . .
. PITLE: Emission; ‘absorption, and reabéorption of gamma guanta by
. impurity nuclei in solid solutions ' ¢

PERIODICAL: Akademiya nauk SSSR., Izvestiya. Seriya fizicheskaya, v. 25,
no. 7, 1961, 893 - 200 ’ ’

TEXT: This paper ‘'was read at the XI Annual Conference on Nuclear

Spectroscopy in Riga;'January 25 - February 2, 1961. Emission and .

- absorption probability of gamma-radioactive impurities are<calcu%ated in
adiabatic approximation. It is assumed that the theory of the Mossbauer

effect refers to translatory symmetry in the solid solution and that

impurity concentration is low so that interaction between the impurity 7L

atoms is negligible. The steady state equation for the solid solution.
. has the form How(g,r,R) = (E - Ef)T(%'riﬁ) (1), where E. denotes the

- energy, of the radiation field.. The solution to this equation may be set’

up as y(g,7,R) = é'p_;(?)'xl(r,R), Bi(g) being the yave function of all

Card 1/6
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impurity nuclei for the case where the excitation is characterized by the

guantum number m and is localized to the i-th nucleus. The wave .function

of the. system solid solution plus radiation field and' the corresponding
eigenvalues of energy are obtained in the form . -

" Qi = C e - Va2 ) O (0) i (ry RY |10, (n.
Eypnyvgy = En'+ E; + UtR,) + Zﬁﬁ): (ns + y), o

C. is, the wave function of the radiation field, lns> a wave function

determined‘by'the occuﬁation number ngj 9, T, and R refer tfo the nuqlei.
and electrons of the impurities and to the "solvent”, respectively,
Assuming the matrix elements of 1,7, transitions (i £ 0) to be smaller -

thanthe matrixelement of the 1,—1 transition (which is considered here)

the authors obtain the.following formula for the emission probability-:l

) . © .o
wl = | LPW] = L[ 2R, dpe=®=50=1 p )

[}

v (10);.
Card 2/6 | : . A .
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". . e

~—fluag {pRe

t—e (]

. _ exp { | |° (1 —e )
1 F(p.) I-"Ii hu‘,ﬁlu-i-‘llh( l.:_“l'.) P { | 8
. . (10);
s ] eeNes g ' : "
lnar, il e 5 L _,;«5“ %ty (up'—ss’) } - )
. { Y ' "
#hy, = ( 2M ol ) “El Pefar

z‘,w P

E"j s B ;- E _+ Ui1 U‘;’_ ;7 L denotes the nuclear matrix element, ? the
o m mo : ‘
momentum of the-gamma quanta. _By splitting the integral 4in Eq. (10) into

two portions with limits O’f“'o_l and ["‘o’ o) one can find Eq. (12) on

condition (11): , ) (11)’,

h A I 3
Z| 'cLh—m-( . )>1,
- Dy yako

C,ard 3/6 o
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o,k ' ghur Ay c“c+£¢i‘:_';;....]¢(zn). (12)
e - [ 5 Sy ' ,

3necn ' . ol )
| m-4 B ot Ty (el
- .;_2 1,1 (e,

ol
x! 1, F qt}} —;;—'- (o)t

(D'.'.‘—f 0):') ;;n'—' E— Rl'r
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00
2a 4B 2 2
X = —?g; n = -Tfi;-w(x,q) = S dy cos xye YV 9 /4 is the function determinirg .

T ,,‘ "t ] 0
the shape of the emission ourve of a free nualeus in conalderation of the
Doppler effect. Condition (11) holds in the case of great heat liberation.
Similar deliberations are made for small heat liberation. Conclusions:
(1) The absorption and emission curves are Gaussian at high temperatures,
with a MOssbauer line superimposed. In the energy spectrum, the M8ssbauer
line is right of the maximum of the phonon part in the emission spectrunm,
and left of it in the absorption spectrum. (2) The intensity of the
Mssbauer line rises sharply with decreasing temperature. (3) High- ‘
frequency vibrations play a leading part in the interaction between nuclear
transition and normal vibrations. (4) In the case of small heat libera-
tion, the absorption and emission curves are a superposition of Lorentz
curves of half-width /2. (5) When the impurity atoms occupy different

sites in the solution and, accordingly, U{ depends on the position of the

atoms; the shape of the M8ssbauer line will be determined by the expression

1 Ul
- » A short section of the paper is devoted to the
B B2+ 0%/4 7 T

z_Car
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dependence of reabsorption on the thickness of the absorber and on the
velooity at which absorber and emitter are relatively moving. There are
14 references: 6 Soviet-bloc and 8 non-Soviet-bloc.

ASSOCIATION: Institut fiziki Akademii nauk USSR (Physics Institute of the
Academy of Sciences UkxSSR)
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- AUTHORS : ‘,4 Dzyub, I. P., and W:—\ . ' .
- TITLE: Resonance scattering of gamma aianta from nuclei in'a ‘solid .-

PERIODICAL: 4kademiya nauk SSSR. Izvestiya. ,Seri&a fizicheskaya, v. 25,:
2 ‘no. T, 1961, 901 - 908 - . T

TEXT: This paper was read at the XI Annual Coaference on Nuclear .
Spectroscopy in Riga,,January 25 - February 2, 1961. The guthors deter-""
mined the angular distribution and the spectrum of scattered gamma quantap
. as well as the excitation spectrum. It is possible to determine- ‘the
frequencies of.normal vibrations of the scatterer elther from the spectrup
of gemma scattering or from the intensity of the MOssbauer line, which ,
" appears also for other than Bragg angles. 1In calculating the probability
. of resonance scattering several resonance-scattering nuclei are gssumed to
be among the.m ,atoms in an-'elementary cell. The states of the scattereg
and of the radiation field are characterized by a set of quantum number
1&?;}§Fu” where ng and NG are the occupotion numbers of the phonon and

photon fields, reSpectively. On the assumption that the virtual transitions
Card 1/5 ' '
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l
are negligible, the nrocess of resonance scatterlng may be considered as
o' - -1,
a sequence of.transulons. lo§n .N r}——> 1 {nsk {N ’ 1}—)-1 { }{N 1,
!\};jl,+1} (1). _VWhen these three st- ~tes are denoted by 0,, 1, 0”, and when

bo, b1, bol,zare the corresponding probability amplditudes, the-variation

of these states with time can be written down as

(E—Ey)

iby= 3} by<OH" 1) e 7 . (2a)

{ng}o’ . * " :

° v . " < (E— (l Eq)

. by = by (1| H Oy F + z By L H' |0'ye Ol P20 ¢
) . (“)" ’ - 5
. —— (Eg— El) ’

o : L ilbe= S0, (0'|H |1ye " o (28, ;

) " ' : ™) . B ) e
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. The solution of system (2) has the form bo(t)_f exp{rft/zﬁ} and b1(t)

= o(ng) [exp{-re/en + Lbu . B} -exp{-pt/2n;); 5(%? _ CuEioy

' ' : . 5/048/61/025/007/005/005 * -
Resonance scattering of,.. . 3108/B209

where .’ ié the energy ovperator of the interaction btheen gamma quaﬁta and

A . - ) . . )
nuclei, E are the energies; vﬁ, denotes the wave vector of the gamma quanta.

P ’ ce
L Ege-Bypifshs T o
with the initial conditions b (0) = 1. The authors obtain the following

expression for the probabilitf of resonance scattering as dependent on the!
frequency of the incident and the scattered light and on the scattering
(-] ] o . L

angle: M < (AR—G;—G)s {nx : . )
W=H“§”,’- = \ dp S d"‘(u+:)'+r’/4 x ' -
x SdtSdt' oxp ‘ie,t' ~ v+ Ky(r) +271.d,} exp {; fet — Yot
6 ¢ . PR ! .
+ Ky O+ R0n+ 1) dy). ® . )/
: G; = D(ita + Ya) (1 Py |t - | PLy o, S
caxa 35 5= 2+ ) (I Pl | Pl an
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K3 (6) = 3 Pasbiey (1 +- 1) ™00 ity —

d, = eMOR g Py — gty 1, S — DO ’ew., ) | o
2 ‘ l2

~ Notations: M = (., + 1)1.,|L L] 1,

2 . 1 1 1 i t ..h (Ngu + 1)‘ 111 I|Q(E); '
o(E) =

the var on ton of the matrix element ILI denotes ' S

(2n053h :
integration over the solid angle and sunmation over the polarization’of :
the scattered gamma quanta; oo = g,- Rg, A indicates the coordinatecfjhe

‘n-th scattering nucleus,,' ?‘o = :_.(Ué,, Wyrli & = -E + 'ﬁw‘s,, .f is, the wave
vector -of the lattice vibrations, ; = (exo('hw/kT) - 1)'1.- j'(f') is
obtained by substituting -t and j’ for t’and J in K (8). PSJ
= (pva(s))/(ZM.NTmJ) /2 i My denotes the mass of the scattering nucleus,
pd the momentum of gamma quanta of frequency Wy J(s) the displacement of
the j-th atom in a cell with n = 0. The excitation spectrum is found to.’
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consist of a phonon part with a number of clear peaks and several
Mésspvauer lines of the half-width K'/2° The structure of the scattering
spectrum is analogous. N. N. Bogolyubov is thanked for discussions.
“There are 11 references: 3 Soviet-bloc and 8 non-Soviet-bloc.

ASSOCIATION: Institut fiziki Akademii nauk USSR (Institute of Physics of
the Academy of Sciences UkrSSR)
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AUTHORS: Dzyub, I. P. and Lubchenko

TITLE: The Theory of the Myssbauer Effect

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 1, pp. 66-69

TEXT: In connection with the studies of emission and the absorption of
J-quanta by nuclei in a crystal lattice, much interest is displayed in
considering the changes in the equilibria and the oscillation frequencies
in dependence on the nuclear state. Particular importance must be attached
to the criteria which determine the absorption- and intensity curves and SZ
to the criteria concerning the existence of M8ssbauer lines. It is these
problems that the present paper deals with. A.solid is investigated, in
which x-radioactive impurity nuclei are contained, and in which the
interaction between the impurity atoms may be neglected. The binding
between impurity atoms of the solvent is determined by the magnetic moment
of the impurity atoms which depends on the nuclear state of the impurity
atom. Using adiabatic methods, it was shown that the equilibrium of the
atoms of the solvents and the frequency of the normal oscillations depend

Card 1/4
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on the statz of the impurity nuclei. The authors give the wave function of
the system nucleus + solvent + electromagnetic field in adiabatic approxi- -

mation:
anana = NIN> s a> (1)

‘Pl are the wave function of the nuocleus and the electrons in the state
1. ,ns) and ING) are the wave functions of the lattice vibrations and of
the emission field. The operator Si glves different equilibria of the

solvent nuclei for different nuclear states. In this case Sl

= exp{; fsl(b: - bs)} (2) holds, where fsl is the shift of the nuclear
coordinates, b; and bs are the phonon production- and annihilation

operators. Proceeding from (1), the emission of J -quanta by an impurity

atom in the transition 11-—> lo is investigated, and for the otal

2
emission cross section of the J-quanta the relation de(E) = — dowe(E) (4)

4
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'is obtained, where T e , : . c— ‘ ' |
- Ve ®) =g Re{ exp{in (E —E) —p T+ g () dis - ,
., 0 - ‘

E; = Fo -+ Z;;ll. (ﬁ(z),[' - ﬁmtl«);
) s

S ge(®) =N b, iger, [ {(nar, + 1) e¥rent, - Ry, e~ Whay,— 2n, 1
e 1

Here; o'o is the total resonance absorption cross section for § =quanta by
a free nucleus, 'Eo is .the energy difference between the excited and the - /

ground state of the impurity atoms in consideration of itg interaction
with electrons and the solvent. The calculation of We(E) for high and low

temperatures ig dealt with in great detail. From the analysis of the -
results obtained, the authors conclude that in consideration of the changes
in the equilibrium of the nuclei and the normal frequencies of the lattice,
the Mlssbauer lines shift with the temperature by the quantity AE

=$Z znslo.(?o-)s11 - gh‘s;o). The absorption- and emission maxima a.'re at a

CIA-RDP86-00513R001030710006-3"
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distance from the M
ssbauer line
of the mu 8, which correspon .
for discu:ifgs; Thg-authors thank N. N. Bogolyuggvd:ngoMth; Tpooll energy =
2 Gom and for theip interest. There " oo Pasechnik
: man, and 6 US. are 9 referenceg: 1 Soviet
]

ASSOCIATIOﬁ' Institut f
LSS : iziki Akademii nauk Uss
o the Academy of Sciences of the Uk?Ség?Stitute ° 3hysics o

. PRESENTED: '
July 22, 1960, by N. N. Bogolyubov, Academician

- SUBMITTED: July 6, 1960
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DZYUB, I, P.; LUBCHENKO AF,
"'_*‘*""——N

Einiasion and absorption of gamma-quanta by nuclsi of
salids in the presence of time-dependent external

perturbation, Fiz. tver. tela 4 no.8:2081.-2089
Ag ‘62, - . (MIRA 15:11)

1. Institut fiziki AN UkrSSR, Kiyev,

(Gamma rays) (Quantum theory)
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"AUTHORS s Dzyub, I.P., Tubchenko, A.F., and Ch'in Yin-weng

TITLE: Resonance scattering of gamma rays by impurity atoms
in solids

PERICDICAL: Ukrayinz'kyy fizychnyy zhurnal, v. 7, no. 5, 1962,
457 ~ 468

oEyT: The authors calculated the excitation and scattering spectre 'j
of .gamma rays by impurity nuclei, allowance being made for changes

in the frequency of normal-mode oscillations of the solid solution,
=nd in %the equilibrium positions of the impurity atoms in the case

of large as well as small heat-release. It is assumed that the im-
purity concentration is low, so that the interaction vetween the
inpurity atoms can be neglected. In the adizbatic approximation,

the wave functions and the corresponding energy values of the 8ys-

Tem are: A
P e (1)

g = e Epug AR+ T s ) = Tl (2)
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where El is the internal energy of the impurity atom; E;Foﬁ - the
energy of the radiation field; Vi(Ro) - the potential energy of the
solid solution; wi -~ the frequency of the s~th normal mode; §51 - ¥

the displacement of the atoms from the equilibrium positvion. An in-
tegral formula is obtained for the probability W of resonance scat-
tering. The excitation and scattering spectra are calculated under
the following assumptions: a) The spectrum of the incident gamma
rays is constant in the phonon part of the absorption spectrum; b)
the energy of the gamma rays is much higher than the width of the
vhonon part. Formulas are obtained for the excitation- and scatte-
ring spectra. It is concluded that 1) Under assumptions (a) and (b),
the excitation spectrum coincides with the absorption spectrum of
gamma rays. Vith large heat-release, the shape of the phonon part
of the spectrum is close to a Gaussian curve, with a strong line o7
natural width (MYssbauer's line) on its longwave wing; the intengi~
ty of this line decreases fasi with increasing temperature. Vith
small heat-release, the excitation spectrum is the sum of Lorentz
curves. The position of the entire spectrum changes with temperatu-~
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re., 2) The scattering spectrum does not generally coincide with the
radiation spectrum, %under assumptions (a) and (b)). Vith large
heat-release, the scattering spectrum coincides only at- the wings

with the radiation spectrum or if the viewing angle is 90°; l¥sa-
bauer's line is towards the shortwave side from the maximum of the
phonon part. With small heat-release, the scattering spectrum dif~
fers little from the radiation spectrum: M8ssbauer'!s line is pre-

sent, whose intensity varies with temperature (as in the case of .
the excitation spectrum). If the spectrum of the incident gamma-rays f
has the shape of a Lorentz curve with maximum at the point ﬁ.ﬁbo \

and nalf-width To? then it is impossible to determine the scatterirg

spectrum in the general case: Therefore the authors derived a for-
rula for “"soft" gamma-rays only (with energies of several kev.).
The first term of this formula represents MYssbauer's line, whereas
the other terms reprcsent inelastic scattering of gamma-rays which
is accompanied by phonon creation or annihilation. There is 1 figu-
re end 7 references: 4 Soviet-bloc and 3 non-Soviet-bloe (including
1 translation).
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5/020/62/145/001/010/018

B10G4/B102
AU L Dzyub, I. P.. and Lubchenko, A. F.
TITLE: Effect of forced crystal vibrations on the speotium of

) scattered Y quanta
PERIODICAL: Akademiya nauk SS3R. Doklady, V. 145, no. 1, 1962, 73-75

TuXT: The single-phonon peaks in the spectrum of scattered vy quanta can J/ o
be considerably intensified by forced crystal vibrations imparted e.g. by ,//
a quartz ultrasonic resonator. A study of the Rayleigh diffusion reveals
the following: when a vy radiation with narrow energy band containing
léssbauer lines impinges on the scatterer, a Méssbauer line is obssrved
only under a Bragg angle determinable from the conditions -0, =0
AR @y = O
- kx = K, where « is the frequency of the Mbssbauer quanta and .

-

and kx
@ is the scattered-light frequency. Observations made at another angle

(1?)\, - ")‘ - ng = f(') showed narrow bands w,; = &, i muy in the spectrum of

the vy quanta. wq is the lattice vibration frequency. The ratio between
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relative line 1ntenslties of scattered Yy quanta is 21:|al/d where d is the
lattice constant and, & the amplitude of the lattice vibrations.

Academician N. N. Bogolyubov is thanked for disocussions. There is /
1 figure. g

ASSOCIATION: Institut f121k1 Akademii nauk USSR (Institute of Physics
of the Academy of Sciences UkrSSR) . i

PRESENTED: Februe.ry 19, 1962, by N. N. Bogolyubov, Academician

SUBMITTED: = Pebruary 10, 1962-
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DZYUB, I.P.; LUBCHENKO, A.F,

~

Mossbauer effeat on impurity muclei at low temperatures. Bokl,
AN 8SSR 147 no,32584~587 N '62, - (MIRA 15512)

1. I:lastitut fiziki AN UkrSSR, Predstavleno akademikom N.N.
Bogolyubovym. . .
} ; (Mossbauer effect) i
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| ‘Accmssxoxfm-’ AP30000KY ' | 8/0056/63/0144/005/1 518/1524

.~

T AUTHOR? Dzyu?bTI. Poi Lubcheika, A By S g 7@4~~ —
| TITLE: fme method of temperature Green's functions in the theory of the
) Mossbauer effect on impurity nuclei

.)}

‘ .,OURCE muma,l eksper. i teoret, ﬂziki, v. Uk, no. 5, 1963, 1518-152k

- TOPIC TAGS: Mossbauer effect, proba.bility, temperature shift, temperature Green's
,ﬁmctions.v.'_ - o - o . _ o

. ABSTRACT: ‘he probability of the Mossbauer effect for an impurity nucleus in
solid-solution and the tanperature shift of the Mossbauer line are determined by
S ‘the method of temperature Green's functions, The study of the Mossbauer effect
B -~ for impurity nuclei in solid solution 1s of interest because 1t offers some
: g pobssibility of changing the intensity of the Mossbauer line from a single
radiocactive nucleus by suitable choice of the crystal-solvent., The method of
temperature Green's functions obviates the need for solving the dynamic problem
for a substitutional soluticn. General equations are cbtained for the
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L 53596-66  EWI(1) TJP(c) WM/GG i
ACC NR:* AR601620M SOURCE CODE: UR/0058/65/000/011/D036/D036 |

AUTHORS: Lubchenko, A. F.; Pavlik, V. M,

7
b

). T A .
TITLE: Reman end Rayle!éh scattering of light by impurity centers of a solid

SOURCE: Ref, zh, Fizika, Abs. 11D279

' REF SOURCE: Tr. Komis. po spektroskopii. AN SSSR, t. 3, wyp. 1, 1964, 405-411

TOPIC TAGS: Raman scattering, Rayleigh scattering,-impurity center, solid solution,
absorption band, Reman spectrum

ABSTRACT: A theory of Raman and Rayleigh scattering of light by solid solutions of
low concentration is developed. It is shown that in the case of phototransitions
accompanied by small heat release the scattering spectrum comprises a system of
bands with a clearly pronounced series of peaks. The integral scattering intensity
increases sharply as the frequency of the scattered light approaches the region of
impurity absorption, this being in agreement with the experimental results obtained
by Shorygin. [Trenslation of abstract]
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| ‘AUTHORS: - Lubchenko, A. Fu; Pavilky B. Me . | N

S e _ : . LS

“1"TITLE:' Combination and Rayleigh scattering of light by impurity centors in
solids. - . 0 EI ‘ , - -7

1 SouncE:  Fiztka tverdogo tela, Ve 5, no. 65 1963, 17141723 |

" TOPIC TAGS: combination scattering, Rayleigh scattering, impurity center, '
,;cattering—s;:ectrm, absorption, frequency, absorption coefficient

| ABSTRACTs The authors have developed 2 theory of combination and Rayleigh

-1 stattering at impurity centers in solids. They computed the shapes of the

“| - edeitaticn and scattering spectra and determined the dependence of integral
‘intensity of the combination-scattering band on the frequency of the exciting
light. They have shown that in the case of photoelectric transitions

- accompanied by small emissions of heat the scattering spactrum is a system of
bands with a well-defined series of peaks, cne of which corresponds to the
normal scattering line. The others form a low~frequency spectrum~-Rayleigh
“wings" of the scattering ;pectrum; In the region of light absorption by

leard 11/2
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lmpu y cen ers, the integral mtensxty of each band is very qu:.ckly computed P ' !‘

2

L

Lo)41°(V), vhere ¥ is the frequency of the exciting light,0 . is the . |
frequency of the corresponding intramolecular vibration, and‘t'W’ ils the

- coefficient of light’ absorption, “In conclusion the authors express their
. thanks to A. S, Davy*dov for his valuable discussions and for hi.s interest in
the worke".' Orig. art.. hasx 16 formulas. .

ASSOCIATION: Institut f:.ziki ‘AN USSR, Kiev (In.,titute of Physics, Academy of
~;7~.._ Sczences, Ukra.’mign SSR) . _ o
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| AuTHORS: Lubchenko, B. F.: pavlik, B. M.

CEIEARRAES

‘1 TITLE:‘ the Gzeen's function method in the theory of 1ight absorp
| gion by impurity conters cf & solid

' SOURCE: Physica status solidi, v. 7, no. L. 1964, 105--119

| TOPIC TAGS: Greea function, light absorption, impurity center, an-
harmenicity, solid solution, phototransition

AGBSTRACT: This is an extension of earlier work by one of the authors!
. (Labchenko, phys. stat. sol. v. 6, 319, 1964), in «hich the effect
. of anharmonicity of the solid-solution-atom vibrations on the form

of the spectra of emission and absorption of light by impurity cen~

-ers contained in che solid solution was investigated. The present

~-+.-le deals with absorpticn of light by impurity centers with ac-

: and firmal electronic

count of anharmonicity in both thie fnilidl

A "
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| states ;ﬁﬁé:i@é??iﬁi}_Wﬁéfé;;:;ﬁfgmé~éﬁ:fiéifﬁﬁfkwtheTtemperat&te,,g~;
Waénaééﬁméd~to'hé3suffic£éntly51°W that only the ?

| of the solution
role of the state in which the phctotransiticn
into account. The green's function method is used and in calculating
the change in the frequencies of the normal oscillaticns and the

' jevel widths due to the anharmonicity. the difference in the anhar-

1 and final electronic states of the im—

jected. The shape of the phonon parc of the

phononless lihe are calculated, their variation

th the nature of the soivent is investigated,

= 'distance between the maxima of the overtones
in the case of impurity centers with internal
vibrational degrees of freedom, decreases with increasing number of
¢he overtone and is & function of the temperature. The phononless
1ine has in the case of impurity centers & quasi-Lorentz shape with

pendant O the tamperature and practically

ig effected was taken

. monic terms in the initia
purity center is neg
spectrum and of the

: z-zf-wé._%:h-,;sr-@-e;im;:..and.Wi

'and it is shown that th
of the same frequency:

-1 width greatly de
~~inciding with tne Lorantz shapt .07 R0E segion of the maximim. I
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! fors from a Mossbauver 1ine. Some of the reasons .

lthis respect it dif
for the difference are discussed. Orig. art. has: 1 figure and 30

formulas.
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AUTHOR: Lubchenko, A, F.; Pavlyk, B. M. (Pavlik, B. M, )
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2: Mirror symmetry im the light &bsorption\and emigaion spectra of impurity
ers in solids A

“Ukrayinaky¥y Flzyrchny*y Zhurdal; V.9, moi ti; 1364 -122i-12

RO B

Pif TAGS: emission spectrum, abserption spectrum, impurity cemter, mirror
smretry, electron vibration band, spectral band
ESTRACT: The numsrous studies of absorption and emission spectra in the visible
ge of the impurity centers in solids indicate that the mirror symmetry, estab-
ned empirically by V. L. L'ovshin in 1931, in many casas does not hold, not
for impurity molecules but also for the case of impurities without internal
ional degrees of freedom (atoms, ions, ceolor centers). It is shown in this
tat during hermeonic approximation for atomic vibrationg in solid solutiecas,
ing into account tha dapendence of the quasiel
s of the impurity does not lead to violation of mirror symmetry for the case
¢ impurities without ‘nternal vibretional degrees of freedom, In the case of i
impurity centers with incernal vibraticnal degrees of freedom, electron vibrational

4 8

ngfssionlﬁgﬁ abgorption buoads will not have mirror sysmetry with respect to the

-

astic constants on ~ha electronic

7
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position £ the maxima, LE the frequencies of the {nternal degrezs of freedom are
different in the ground and excited states. In this case, the half-widths of the
emission and absorption bande are the same and the genesis of the bands during
changes iLn temperature proceeds in the same faghion., Ortg. art, has: 41 formulas.
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%ABSTRA_GT: The absorption and emission of light by impurity centers
of a solid are belng considered with allowance for anharmonliclty both
.idn the initial and final electron states. The calculations are car-
ried out by. the method of Green's functions with account of the de-
. ‘pendence of the frequencles of the normal oscillations of the atoms
" on the electronid state of the impurity. The shape of the phonen part
. ;of. the spectrum and that of ‘the phononless line 1is calculated as a
function of the temperature and the nature of the matrix. It 18
‘found that the phonon part of the absorption spectrum has the form of
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