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TEXT: The present paper gives a group-theoretical classification of the
electron, hole, and exciton bands of the Cus0 c¢rystal at different points
of the ?-space, In the introducstian, some related publica‘ions are briefly
described. §1 gives a study of the structure of the cuprous oxide crystal

- which belongs to the symmetry group 02(12) - and the crystal terms of

the copper ion. §2 €ives the study of the = ‘ucture of the electron and
hole bands at different points of the k-space; 1n *hig sonnection cnly
elactrons of 34 and 2p shells are considered A ncheme of the alectron
and hole bands of Cu_0 is given in Fig 2 The characters of some irredur
ible representations are given in Tables 1 and 2 The exciton spectrum of
Cu,0 at k=0 13 studied in §3. and the products of the irreducible
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Exciton Absorption of Light 1n a Cuy0 S/181/60/002/008/047/052/xx
Crystal 1. The Absence of Constant B006/B070
External Fields

representations of the bands are calculated for four cases (Table 1) A
comparison of theory and experiment is given in §4 It has been sh-wn tha:
for the same parity of electron and hoie bands. the exciton series exhib:it
intensive bands, beginning with n-7 Fig 5 shows a scheme of the exritnon
levels of four Joint electron and hole bands (from n=2 to n=9) fThe
splitting of the "new lineg" is related to the different effective massen
of the excitons. The appearance of the new lines 19 attributed either to
quadrupole transitions in para-exciton states, or dipole transi¢icns 1n
orthostates for 1=1 and 1n parastates for 1=3 Some further characteriat.cs
of the green and yellow series are discussed The results of the presenr
paper were communicated to the I] Vseanyuznoye soveshchaniye po tuar): po
poluprovodnikam (Third All-Union Conference on the Theory of Semt
conductors) in L'vov on April 3, 1959 ©The author thanks K B Tolpyge

for guiding the work 1. S Gorban . I Pastrnyak. Ye F. Gross.

A. A Kaplyanskiy, S . Pekar, B Ye Tsekvava, and 4 ¢ Zhilich are
mentioned There gre 3 figures, 3 tables, and 24 references. 15 Soviet

t British, and 8 Us
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ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Phys:cs
AS UKrSSR, Kiyev)

SUBMITTED: April 20, 1959 (tnitially) and March 28 1960{after revision)
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AUTHOR ¢ Mosknlenko, S.4.

\
) Y
TITLE: Bxciton Absorption of Light in a Cup0 Crystal. 11. The Gase of

Absence of Constant Bxternal Fieids

PERIODICAL: Optika i spektroskopiya. 1960, Vol 9, Ho. 2, pp. 369-375
TEXT: The results reported in the paper were predented at the Third
All-Union Conference on Semiconductor Theory held in April 1959 in L'vov.

Part 1 (Ref. 1) i¢ extended by a diecuesion of the hole bands of p-typs.

of the exciton spectrum related to excitation of oryzen ions and of the
fundamental frequencies of the Cus0 lattice vibratlons. The following
theoretical points were checked by comparison with sxperiment: {1, origin

of two hydrogen-like absorption-line series reported by Gross et al. (Ref. 2,;
(2) nature of the backgrourd of these two series, (3) origin of the line A,
at 6125 4. The theory failed to explain the following obeerved features:
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Bxciton Absorption of Light in a Cuz0 Crystal. I1. The Case of Abseuce
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(A) the doublet splitting of the yellow-series bands by magnetic fields,

and (B) sharp ride of background observed in some regions of the exciton
absorption. Acknowledgment is made to K.B. Tolpygo who supervised this
work. There are 3 tables, 2 figures ani 22 references: 14 Soviet, 4 Bnglish,
3 German and 1 Japaneses.

SUBMITTRD:  Auguet 2, 199%
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AUTHOR: Moskalenko, S.A.
TITLE: Some questions on the theory of interacting excitons

SOURCE: Vsecs. soveshch. po fiz. ghchelochnogaloidn. ¥ristallov. 2d, Riga, 1961. Trudy“
Fiz. shchelochnogaloidn. kristallov (Physics of alkali halide crystals). Riga, 1962, 77-80

TOPIC TAGS: Bose-gas, Bogolyubov theory, exciton gas, non-ideal exciton gas, Landau-
Khalatnikov theory, superfluidity, exciton, phonon, semiconductor, Bose-Einstein conden-
sation, crystallography
ABSTRACT: The author discusses the thermohydrodynamic properties of a2 non-ideal ex- '
citon gas in a semiconductor using Bogolyubov's microtheory of a non-ideal Bose-gas and
the Landau-Khalatnikov phenomenological theory of superfluidity. Assuming that (a) the
exciton energy depends on its quasipulse"; by the law A+ p_z_ where m is the isotropic
2m’
mass and A is the excitation energy; (b) the thermodynamic equilibrium has time to estab-
lish itself during the exciton life span < ;(c) hydrodynamic processes in the gas are revers=
ible and take less time than ¢ for completion; (d) phonons promote the equilibrium of and
determine the life span ¢ ; and () the direct interacton of the excitons and the indirect
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interaction of the plionons result in the predominance of repulsion, the author presents the
energy and pulse of a non-ideal exciton gas ‘In the stéte of Bose-Einstein condensation on

the level a as:

—-A"""P" : - -
EmB(B)+Ns=+NA .
= Bo(®) + N g+ + L EF 9+ FVln
e - ()
P=NP,+X%n, P
]

The author concludes that: (1) from the comparison of the exciton gas in a semiconductor
with liquid helium He II, a number of optical and hydrodynamic effects in crystals may be
predicted; (2) at subcritical temperatures primary and gecondary sounds whose velocities
differ greatly may exist in an exciton gas; (3) light scattering over density fluctuations re-
sults in a cleavage of the initial frequency; (4) exciton superfluidity sets on at small veloci-
ties u £ u*; and (9) mechanocaloric or thermomechanical effects cause the superfluid com-
ponent to transfer the exciton mass over microcapillary ducts. Orig. art. has: 3 figures

and 9 formulas.
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AUTHOR: Moskalenko, 3. A

TITLE: Reversibie optic-hydrodjnami- nhen
exciton gas

PERIODICAL: Fizika tverdugy vola, v ne - 6!

TEXT: The colleciive propert.cs of interac-ing “XCiwons 1n o8 semlconi

tor have been studied using regults of the micro3cipi. the-rv ~f an LmpxT
fect Bose gne and of the phenomenologica. theory of uporfo iy The
hydrodynamic properties of an excitom gno were sompated w.th those o« f
liquid helium. The paper starts with an Sptroduction Ant s fetalicel cevIaw
of various articles, in which the follewing Soviet DLir 4.tn~ra are mer’
pned: P L. Kapitsa (Nature '41 74, 1944, DAN SSSR % . R
Lepdau (J. Phys. USSR 2 7° 19403 ZhETF 1 9592, ")4%y ZnETE 4 )
1944y J Phys. USSR, 11. 91, *'947). N. N Bogolyuvov {12 AN 333K 3er
fiz.. 9. 23, 19473 Vestn. MGU, 7. 43 1047y Lewteiy proKvADLYRY atat 3

G1, IIT. Rad shkola Kiyev, '949} ZhETF, ‘& 7, 627 34T A T Anse.

——

Card’ /4
N

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001135320015-0"



"APPROVED FOR RELEASE 07/12/2001

Reversible optic-hydrodyrnamic

Yu. A Firsov (ZhETF. 28 2
Kachlishvili (FTT. 2 32, 1961)
zhurn 1, 390, 1957% V L. Brouie
67 . 99 1959). V Ye. Lasakarev.
829, 1959) S I Pekar {(ZhETF, 33
teorii, poluprovodnikov, L vnv 1G0LUN
IFAN U3SR Kiyev. 1950! The present
publicationg, and tha resulte
resuirements. [ ') Luring the
quasi eguilibrium digsrizution
be posaiblej (P repulsicn mnse
exciton band nuat be jaadra.
are neg.ectec, Proceeling fron
citons the nar.,'. tion 1
D
s v)

a0 vnliu

cxoitor f
and rever
vredomina

Wi -0y
the Hn‘n, :

funstion ‘or ths B

calzswiatad 1n Sed o

Z = 3p(e
o Sple

funtti=ns and i T
and Yelaw

thermoiynam:c

of sound above the o1

Card 2,:

APPROVED FOR RELEASE: 07/12/2001

RARELT
yrd K B

saAper

T

CIA RDP86 00513R001135320015 0

RERT. ¥

R SRS
B*1/B %4

‘it L5
[Chekhosiov  fiiicn
ke B Reenun
Karcoanin @ DaN qu
D k.

Tat R

1y Daae !

"UFN

Lnder o Lne T
ER T A R e

sitcle

nedr
RO

CIA-RDP86-00513R001135320015-0"



"APPROVED FOR RELEASE: 07/12/20

1 CIA-RDP86-00513R001135320015-0

A R L

il
>, b I3
Reversitlea ootttz iren o HOO T
and, 1n accordance aiih T D Lew ot 0 Rty otnoa L
waa Jascevered 1n the pavter ono The  pan- v vw
of the pogs:itie accirrence =f a bone binat. s ronorosts e
SOmpArisor. Letwern fne superililtl =3ticn ERAECE SRR PO B A : *
impurities ant fisiccations ant theomecite s Lot
powler «r porouw fFii<; Vool P
Gurevich, D N Zubarev. K B Lo Cot A
Tserkcvnikov are thainked for Tn-r
1 tabie,and 33 referenzco: 74 N - "

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0

g R A B N e e R S A e R B TR T
;

Rr»-/qujhi:g O;-t‘ v ’,.‘n,

SUBL ITTH

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0"



_"APPROVED FOR RELEASE: 07/12/2001 _CIA-RDP86-00513R001135320015-0

=7 ettt s B U Do o e st o T SO
5 ‘ L . .. . ‘T e L 1 '“‘-'.‘"A’-‘l:’ﬂ‘.&?‘iuff%b‘-ﬁ.{‘i{:h{{h}‘ﬁﬁ!’@“‘Ku-“_*-:!‘z:u'1;(;-.}-!—“-.»:,vw 3

Y

s/181 62/004,/008/002 /041

2¢ 000 B125/3104
AUTHORS : Moskalenko A.. and Bobrysheva, A. I.
TITLE: Selection rules and energy spectrum of electrons.

Consideration of external fields and directional deformations
PERIODICAL: Fizika tverdogo tela, V. 4, no. 8, 1962,1994-2004

nz¥yT. From the exciton function, a linear combination of many-eiectron ,
functions, the following selection rules are obtained for the exciton -
absorption without the participation of phonons in dinary crysia.3 naving ‘
the point space symnmetry group G, when the extrema of tne bands lie at the
point kK = O: When light polarized along the § -axis ig- incident along the
f-axis, the allowed transition will lead to such levels %o which at the

> . . .
point k correspond certain irreducible represcntations. These are
contained in representations formed over the following bases:

’ ' . { - - -
s, =iV§ ,%‘%? in the dipole case, SS;) A rivt], i_rtvi + 1,7

, -

r .
in the gquadrupole caage, and Sg' - \[r§V¢ -V i.»lﬁrkv; -r VoL “in the
5 ! S

) )

v

Q
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, magneto-dipole case. In all these cases 0 €G. 7, « _ is the

k exc ki
gelection rule with respect to the group of the wave vector: Under the
action of light with the polarization e the allowed trangitions lead from

the ground state to exciton states with a representation over the tase
. - i
{7, gV, - of the group of the wave vector QE’equivalent to = These

seiect{on rules indicate that the trangition probability depends on 1.0
wavae vector. In the presence of external constant fields and directionil
deformations, the levels of a cubic crystal are split up as a regilt ol ine
change in the crystal symmetry. The splitting of the exciton levels ani ‘he
selection rules for the split components are the principal facioTs
oharacterizing the change in the exciton spectrum at giver external
conditions. The selection rules describe the exciton abgorption in free
orystals with the symmetries D4h' D4, C4h' Dygs 05' S¢i Do RPY Cop @ver
if the orystal is not subject to any externa forces. There arc 11 tavlico.
ASSOCIATION: Institut fiziki i matematiki AN YSSR, Kishinev (Inetituta

of Physios and Mathematice &5 uSSR, Kishinev)
SUBMITTED: January 4, 1962
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. AUDIOR: . Moskalenko, S. A.; Khedshi, P. J.; Bobry*sheva, A. L.; Lelyskov, A. \.

! qpTIEe Opﬁcn-hydradynamical phenomene: in the exctton-photan syatem

¢

TOPIC TAGS: ‘exciton, ‘pﬁonon, ‘Bose-Efnstein condensation, Hemfltonian, exciton
- dispersion,. phese transition, meen free path - .

|

- | SOURCE: = Fizfke tverdogs tels, v, 5, uo.'S, 1963, 1444«1453
|
|

- ABSTRACT: -The suthors have studied the interaction of phonons with weakly bound .
i excitons end have analyzed the verfous lews of exciton dispersion. They have alsc
! {nvestigated that perticular cese when, in the system of excitons and phonons '
7! (acoustical. or opticel), thermodynemic equilibrium between excitons {s established
-\ vefore equilibrium between excitons and. -phonons, Here the interaction of phonons
i with condensing excitons does not lead <o normel scettering but changes the nature -
- of the vhole energy spectrum of the system. . The necessery conditions for this are
. guch that the meen free path.during interexciton eollisions must be considerably
i smeller than during exciton scattering at acoustical and optical phorons or et
‘ {mpuritics. The interexciton relexation time mist naturelly be less than the

| “Cord 1fe
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_<'life of the excitons. Computations according to different laws of exciton dise !
: persion leed to qualitatively nev results, but this matter is not resolved. “In

i conclusion, we express our deep thanks to V. L, Bonch=Bruyevich, S, I, Peker,

' E. 1. Rashba, K. B, Tolpy*go, and S, V, Tyablikov for discussing the peper aend

i making comments." Orig. ext. has: 1 figure and 35 formules. ' B
| ASSOCIATION: Institut fiziki i matematiki AN MSSR, Kishinev (Institute of
! Physics end Mathematics, Acedemy of Sciences, MSSR)

t

; SUBMITTED: 06Sep62 DATE Acéz' 11Jwmbé3 = ENCL: 00

i
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Phase transitions of the second kind during Bose - cinatein
condensation of excitons in a deformed lattice, Znur. eksp.
i teor. fiz. 45 no.4:1159-1163 0 '63. (MIRA 1o:11)

1. Institut riziki i matematiki AN Moldavskoy ok,
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Energy spectrum of excitons in CdS type crystals. Fiz. tver. tels
6 no,12:3535-3537 D '44 (1IRA 18:2)

1. Institut prikladnoy fiziki AN Moldavskoy SSR, Kishinev.
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AUTHORB: _Shmiglyuk, M. 1,1 Moskalenko .

. _ = = 8
TITLE: On the polarization effect in the yellow exciton series of
cuprous exide cxystale .

%

_SOURCE: _Fizika tverdogo tela, v. 6, no. 9, 1964, 2729-2736

TOPIC TAGS: cuprous oxide, line splitting, exciton polarizatiu.,
wave function, crystal structure, band spectrum

ABSTRACT:  Gross, Kaplyanskiy et al. (FPT, v. 2, 2968, 1960; v. 4, ‘
1660, 1962) found that strong directional deformation polarized the ‘
-.{principal bands {n 5> 2) of the yellow exciton series of cuprous

oxide, without splitting them. gimilar deformation was found to -
polarize and split the A = 6125 A line, which is agsociated with the |
n =1 atate in the yellow series, and the first lines of the blue

and violet déries. fThe present pdper shows that the unusual ba-
Card 1 /2
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havior of the principal bands of the yellow series is asgociated with!
.1 the degeneracy of the relative motion of excitons, with the complex
structure of the unit cell, and with the mixing and changes in the
wave functions of the crystal terms. The amplitudes of the optical
i transition of the split components of the l";-type np-levels are de~-
| termined. Estimates show that the splitting of the levels is bf the
Same order as the breadth of the absorption lines under pressure.”
The authors thank Profs. A. G. § lovich and K. B. Tolpygo for
their interest.” Orig. art. has: 2 figures, and 17 formuias.

- | ASSOCIATION: Institut prikladnoy fiziki AN MS8R, Kishinev (Insti-
| tute of Applied Physics, AN MSSR) - SRS ‘
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o '_AUTHom"Mdskéjenko" 0, 8 A.; Shmigiyuk, M. I.

o

e TITLE Energy spectrum of mccitons}ln crystals of the CdS type
‘ %
SOURCE F!ztka tverdogo tela, v. 6, no. 12, 1964, 3536~3537

TOPIC TAGS: exziton, energy epectrum polarization, crystal symmetry, band structure, .
‘ energy level ‘ i

. i ABSTRACT: It is pointed out that earlier discussious of the structure and symmetry of :;
i -the energy band in crystals of the wurtzite type did not take sufficient account of the fact
that the unit cell of such crystals contains two molecules. The authors therefore calcu~
late the actual bands at the point k = 0 and take into account the complex structure of the
unit cell. The possible exciton levels are determined for the relative-motion quantum ;
numbers n = 1, 2, 3; these aro deterrained on the basis of a group-ihecretical calculation
made by one of the authors in an earlier paper (Moskalenko, FTT v. 2, 1765, 1960).
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"The authors thank V. v, Bobolev, whose discussion ‘gave rise to the iden of the
present communication, 't Orig. art. has; 2 figures, 2 formulas, and 1 table. : :
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-
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TITLE: The angular dependence of probabilities of three-photon_absorption

|
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| TOPLC TAGS: mnonlinear optics, three photon absorpticn , ABSarPTION m"”""“f,
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. ABSTRACT: The dependence of the absorption coefficient on the direction of polariza-
tion vectors of three photons taking part in a transition was considered under the ,

| assumption that the valence band maximum and the conduction band minimum occur in the |
Brillouin zone at a point k = 0 where the transition takes place. General formulas

. were obtained for the angular dependence of the coefficient of three-photon absorp- .

' tion for an arbitrary orientation of polarization vectors and for the special case of !
three identically polarized photons at equal frequencies. Although the derived ex- ;
pressions are more unwieldy than those obtained for the case of two-photon absorp- |
tion, they can be used for band-to-band and excitoa transitions and in the local ‘
cénters. Ovig. art. has: 6 formulas. vk} '
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TITLE: Infrared absorption by excitons due to photoionization and intraband lattice
gscattering

SOURCE: Physica etatus solidi, v. 18, no. 11, 1966, 379-390

TOPIC TAGS: IR absorption, absorption coefficient, exciton absorption ,8u41v#W““
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ABSTRACT: quantum echan(cal theory is prestnted for tnfrared absorption by
excitons due to photofonization and intraband lattice scattering. An inveatigation
was made of the coefficient of {nfrared absorption by excitons in order to evaluate
accurately the role of excitons in laser operation in semiconductors. Infrared
absorption by excitons may take place as the result of the following processes:?

1) Transitions from one discrete level of the {nternal motion of the excitom to
other discrete levels, 2) transitions between discrete levels of two different —
series of the exciton, 3) photoionization, 4) photoionization with simultaneous
band-to-band transition of the electron or hole, and 5) intraband scattering of
the excition by acoustical and optical phonons. Only the third and fifth cases —_
were considered. Taken into account were the interaction between excitons
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and acoustical and optical phonons and the Haxwell and Bose-Einstein exciton digtribun
tion functions. The first- and second-order perturbation-theory approximations, b,
which are valid for the range of frequencles ¢ q, were employed. This range is

much greater than y;él. where 1., 18 the relaxation time nf excitons (c q Tre1 <) l
The Hamiltonian was derived for the interaction of excitons with the infrared
radiation field responsible for the processes of exciton scattering. The absorp-
tion coefficient y(q) due to photoionization of excitons was calculated for materi-
a5 in which the existence of direct excitons with a wave vector K lying at the
center of the Brillouin band has been established. For Cu,0, Ge, InP, and GaSb,
Y(?) was plotted as a function of ncq/I,g for the following exciton concentrations: |
1012 car? in Ge, 1013 o3 1n Cu,0, and 18‘“ cm~ 3 in InP and GaSb crystals. The
effect of the exciton photoionization {s obgservable at the threshold frequency at
comparatively low excitoa concentrationa. Orig. art. has: 30 formulas, ) figures,
.and 1 table. (WA-14) |
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SOURCE: AN SSSR, lzvestiya. Seriya fizicheskaya, V. 30, no.9, 1966, 1539-1541

TOPIC TAGS: luminescence, gemiconductor crystal, dielectric crystal, nonlinear
effect, laser, exciton, mathematic physics

ABSTRACT: For a cublc crystal under pressure and for the 32 point groups, the authors
have calculated the angular dapendences of the omisaion and absorption coefficionts
associated with exciton transitions due to the Az jnteraction torm and the angular
dependences of transitions due to the A°p interaction term, and have discussed the |
features of the two-photon emission that arise from the fact that excitons are bosonn.|
In the present paper they present and briefly discuss aoue of their results, 1f the r
temperature is 80 lo¥ that the excitons are degenerate (form an Einatein-Bos&e con-
densate), there can be emittad only two oppositely directed photons of the same energyl
This circumstance 18 favorable for the realization of a two-photon laser based on
degenerateo axcitous. The emission of photons of one frequeacy caa be astizulated by
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TITLE: Groﬁ;p-thcoretice.l investigation of exciton abgorption bands in 01120‘
crystals

SOURCE: Ref. gh. Fizika, Abs. 12D324
REF SOURCE: Tr. Komis. po spektroskopii. AN SSSR, t. 3, vyp. 1, 1964, L5L-LsS8

TOPIC TAGS: cuprous oxide, exciton absorption, absorption band, group iteory,
Hamiltonien, exciton, Coulomb interaction

ABSTRACT: Starting from the many-electron formulation of the problem, the authors
obtain in matrix form the Hamiltonien of the exciton with account of the cozplex
structure of the crystal, for electron and hole bands of different symmetry, at dif-
ferent functions of electron-hole relative motion and with allowance for the Coulomb-
interaction terms. A study is maede of the energy levels of the exciton, their split-
ting, and polarization as functions of the externsl conditions. [Translation of
abstract]
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TITLE: A ci‘iferiohrni;i;}rv rsuperi:onductivity_' ,»
CITED SOURCE’; Izv. AN MoldSSR. Ser. yestestv. i tekhn. n., no. 7, 1963, 63-78

_ TOPIC TAGS: ;ffsﬁpe'r'cbnductivity, pair excitation, electron peir, Frohlizh model,
- superconductivity criterion o - = :

TRANSLATION: The conditions for stability in a Frohlich model, with account of
Coulonb interaction, was investigated with the aid of the criterion for the in-
 stebility of the normel state relative to formstion of electron pairs, introduced
by Bogolyubov and conristing in the fact that the energy of such paired excita-
tions bgcaﬂei'maginnry. " A numerical analysis is presented for the superconduc-
tivity criterion obtained in this manner. R. guria,.
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TITLE: - Contribution to the theory of optical bands of F-centers}‘

~ mopiC TAGS: F center: optical band, gpectral curve, phonon, crystal

lattice vibration, emission ppectrum, absorption spectrum <.

j ABSTRACT: ‘The first moments of the spectral curves are calculated
" with allowance for the change in the phonon equilibrium positions f N

and the phonon frequencies during an electronic transition from a 1s
ground state to a 2p excited state. Simplified electronic functions
are used together with a simple model for the lattice vibrations,
and the temperature shift of the maximum of the spectral light ab-
sorption and emission bands arxe calculated, together with their
half-widths and the deviations from mirrorx symmetry of the light
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- TITLE: Variational principle in thermodynamics of superconducting systems
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; TOPIC TAGS: superconduéiivity, variational principle, thermodynamics,
¢ Green's fuaction, functional Froehlich model

: ABSTRACT: The authors consider the superconducting state of metal in the

Froehlich's model with Coulomb interaction between the electrons. The thermo-

" dynamic potential of the system is8 represented by a functional of a complete

elcctronic and ioric Green's function. It is ghown that this functional is a sta-
tionary one with respect to the independent variations of electronic and phononic

" (3reen's functions, and to the mass- and polarization operations. An expression
. for the second variation of this functional is obtained, Orig. art. has: 24 equa-

= tions.
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LUTHOR: lWookalenko, V. A. 56-2-13/51
TITLE: On the Theory of the Therm:1 Excitation of Poluronu

(K teorii teplovoyo vozbuzhdeniyu polyarona)

PERIODICAL: zhurnal Eksperimental'noy i Teoreticheskoy Fizniki, 1950,
Yol 34, Nr 2, pp 346-354 (USSR)

ABSTRACT: The present work computes the probability of o qunntu
g¢ransition of & polaron vetween the states 18 and 2p caused

by the thermal transitions of a lattice. For this the basic
jdeas and the nethod of the theory of rodiation-less truns-
itiorns in an F-center are used (see .. Lex, reference 4.
Here thermal transition is underctood to ove to traraition
(18 » 2p) caused by the theraal onscillations of the lattice.
In the first chapter the Hamiltornian of tue _olaron prollen
ia put down and discussed. The electron function is
determined in first approxinatior. In the next chapter the
probability of tne rodiantion-less transitior is ci.lculited,
the course of calculation belny followrd ctep tr step. Then
the paraneters of the theory are calculated arnd the

Card 1/2 trensition proba:bility is estimated for the ronnl stute of

LY
4

CIA-RDP86-00513R001135320015-0"




"APPROVED FOR RELEASE: 07/

12/2001 CIA-RDP86-00513R001135320

el R L T -

On the Theory of the Tnermal Excitation of Pol-rors H-2-13/21

ASSOCIATION:

SUBLITTED:

AVAILABLE:
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the polaron, the stute 2p of the polaron, ard for the self
consisting otute 2p. Furtheron expressione for the effective
mass of the polaron in the excited stuate, for the sean
effective mass of the polaron and for the ratio of the
effective masues of the polaron in two states :re put down.
The dzta found speak in favor of the probability of the
thermal excitation of & polaron 1s = 2p having r-mar«:ble
values at room temperatures and at i ner terperatures. The
transition into the excitei stuate takee place witmin a tine
of about 160 und 10”7 sec. Ther. are 2 t-bles und 13
references, 7 nf whic. nre Sl.vic.

Kishinev State University (Kiglirevo iy goo d.rstvern. /-
universitet

[aS]

February 25, 1997 (initially), «ond love-ler , 1yv7 {after

revision)
Library of Congressg

1. Polarons-Thermal excitation-Theory 2. Polarons-Mathematicel
analysis
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AUTHOR: Moskalenko, V. A. 20-119-4-14/60
TITLE: Bxciton LEnergy {n lonic Crystals ( Energiya eksitona v tonnykh
xristallakh)

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol 119,
Wr 4, pp 678 - 681 (USSR)

ABSTRACT: In the present paper an expression for the energy and the
effective mass of anexciton is determined which is gubjected
to no restrictions with respect to the value of the coupling

constant and to temperature. The same problem for the polaron
was solved by M. A. Krivoglaz and S. I. pekar (Reference 6).
First, the Hamiltonian of the system is written down and ex-
plained. For the purpose of calculation the statistical sum
its repreaentation by means of a continuous Feynnan integral
is used. This statistical sum is calculated by means of a
variation process. The process of calculation 1is followed step
by step and the thus obtuined expression for 1nZ {which applies
in the case of any couplings and temperaturea), is explicitly
written down. For the domain of extreamely low teaperatures tne
expression obtained here can be simplified. Also for tne

Card 1/2 effective mass of the excita an expression is Zziver. In con-
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clusion the author expresses his grutitude to N. N. Bogolyubov,
Member, Acadeny of Sciences, USSR, and V. V. Tolanchev for

the interest they displayed in this work and for their discus-
sion of the results obtained., There are 7 references, 2 of
which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy univercitet im. K. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

PRESENTED; November 29, 1957, by H. N. Bo;olvubov, Memteor, Acade~y of
Sciences, USSR

SUBMITTED: November 25, 1957
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24(3),24(9)
AUTHOR: Moskalenko, V. A«
\__-___‘__’_———_
TITLE: The Thermodynamics of Superconduc tivity

(K termodinamike

sverkhprovodimosti)

1958, Vol 123, Nr 3, PP 433-436

by N. N. Bogolyubov et al, (Ref 1)
tion in superconductors vas
Bardin et al.

general naturej the results obtained
papers. In the

y means of the variation
determine the results obtained by the
a more general form by

Hamiltonian. For the

PERIODICAL: DokJlady Akademii nauk SSSR,
(USSR)
ABSTRACT: In a recently published paper
the theory of the phase transi
jnvestigated on the basis of the model Hamiltonian.
(Ref 2) developed a thermodynamics by means of an approximated
variation method. I. A. Kvasnikov (Ref 3) investigated the
possibility of the application of the variation principle to a
model Hamiltonian of a moro
confirm the results of the two aforemontioned
present paper the following is shown:
principle it is possible to
aforementioned earlier papers also in
proceeding immediately from Frelikh's
purpose of calculating the statistical sum for an ensemble
described by a large Gibbs distribution, the author introduces
Card 1/4 the chemical potential A and investigates the Hamiltonian
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HaZEk-/\+ + Y bl 4
k,O( ( ) )aksdakvo 2; &h q q

+8 (h a)q/ZV)1/2a;'6ak, .dbg + complex conjugate termse.
kG0
q=k’ -k

Here E(k) denotes the electron eneTrgy, ?\wq _ the phonon energyy

g - the coupling constant, V - the volume of the system. Next,
the statistical sum 7 of the gystem 18 calculated by the operator
me thod developed by Feynman (Ref 4)., The variation principle
applied here to the agtatistical sum is equivalent to the
variation theorem represented in Le.grangian (Lagranzh) form.
The author then goes OVeT to new Fermi amplitudes Olfo, OLr1

in accordance to an idea conceived by H. H. Bogolyubov by means
of a canonical transformation. For the Hamilton operatoT

+ + , ‘
the ansatz H = % Ge (k)(akodko +o(k10(k1) ig used, nhereQ(k)

card 2/4
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their valuable advice and for discussing results.
There are 8 references,b of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State Univercity imeni M. V. Lomonosov)

PRESENTED: June 24, 1998, by N. I, Bogolyubov, Academician
SUBMITTED: June 20, 1958
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AUTHOR:  Moskalenko, V.. 2 50V/126-8-4-3/22
TITLE: On the Superconductivity of Metals, Taking Into Account

the Overlapping of Energy Bands

PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, Nr 4, 1959,
pp 503-513 (USSR)

ABSTRACT: Recently, Bogolyubov (Ref 1) developed a new method for
the theoretical study of superconductivity. The theory
1s based on the analogy between the superfluidity of a
non-ideal Bose-gas and the superconductivity of the
slactrons in a metal. In this new theory an imporftant
part 1is played by electron pairs with opposite momenta
and spins and lying in the neighbourhood of the Fermi
surface. A similar though somewhat different approach
has been used by Cooper (Ref 2) and Bardeen et al (Ref 3).
However, up to the present time no quantitative studies
have bgan published on the effect of the periodic field
of the lattice on the properties of superconductors since
so far the lattice was in fact replaced by a vibrating
continuum, If the periodic field is taken info account

Card two effects come into play, namely, overlapping of H//

1/3 energy bands and the so-called umklapprozess. In the
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30V/126-8-4-3/22
On the Superconductivity of Metals, Taking Lnto Account the
Overlapping of Energy Bands

presant paper only the first of these two effects is
considered and the second is neglected. For simplicify,
the magnetic degeneracy of p- and d- bands is
neglected and the author introduces certain effective
densities of electron states near the Fermi surface and
certain averaged matrix elements for transitions under
the action of thermal lattice vibrations. The
Hamiltonian of the electron-phonon system in the case of
overlapping energy bands can be obtained as a direct
generalisation of the Bardeen Hamiltonian (Ref 2). The
Hamiltonian used is given by Eq (1) where V 1is the
volume of fthe system, s 1s the spin index, B;(k) is
the energy of an electron in the first energy band,

l% is the chemical potential of this band corrected for
e interaction, agsg, agg are the annihilation and
creation operators of the first band, and the intensity
of electron-phonon interaction within the limits of the
first band is denoted by I;. The corresponding Lf//

quantities for the second band are denoted by

Card
2/3
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+
gz (k)’ 12, bks, bks, 12 .

The summation in Eq (1) is carried out over the momentum
space limited to the neighbourhood of the Fermi surface
by a width 2 hw, where h 1s the Planck constant
divided by 21} and ¢ is some average phonon frequency.
Using this model, a calculation is made of the thermo-
dynamic potential, the critical temperature,
singularities in thermodynamic quantities, and the
energy of the ground stafte. It is shown that under
certain conditions the d- band plays the main role in
the determination of the parameters of the super-
conductivity state. Acknowledgements are made %o

S.V. Tyablikov , who suggested this topic, and

D.N. Zubarev for discussions and suggestions.

There are 3 figures and 10 references, of which k% are
Bnglish and 6 are Soviet (one a translation from English).

ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni p/
A

Card
373

M.V. Lomonosova (Moscow State University imeni
MV, Lomonosov)
SUBMITTED: October 31, 1958

I
R |

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0"



o 2R T
H B e

T B

R AT I

| "APVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0

ol

33000

S/GURF LWL, Tae ) R

L\/’ Leso AVE8 AL,

AUTHORS ¢ Tyablikov, 3.V , Moskalenko, VA
g e T —
TITLE: Froquenoy spectrum of the quantam file.d in adlatart’ (et T al
theory

PERIODICAL: Referativnyy zhurnal izika, po le, 1wl 3l.32 ar-tra " 1A%y
(Uch. zap. KiShinevsk. un-*, 1960, no. 95, 113 127

TEXT: The authors scrutinize +ne prcbiem of intgratti-r Rerweer p=:fi..¢=
and quantum field in an approximation of adtarvatic :oupling Ow.rg * 7 1r-era " o
in the system there arise collective motion of translation witn effec:ive mass M
and fluctuation motlon of particles abou’ the center of collective mItilr O

the assumption of low translation velocity, a system cf equa*io7s is der:ved tor
tge wave functions of partlcle and fteld, from which {* 12 pcssitus "o decs~rmire
the eigenvalues of the frequency opera‘*ocr of ‘the quan’.m el d jaae s o2&t
frequency <nd positive frequency are studied in detall, as we.. an "rf ) e

Card 1/2
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Frequency spectrum A cRALTL
zero translation velcectity. The frequency atectrim 13 £ alred 'n ewr | 0 1 on
for a model in which the f.iuc*ua“licn mc%ion of par*i:.es s viewsd as 15 °r ¢
oscillations,
{ N

[Abstracter's note: Comple-e ‘rarsia‘i:z-|
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ACO1/A101
245%0
AUTHORS: Tyablikov, 8.V., Moskalenko, V.A,
TITLE: Multi-phonon scattering of polarons

PERIODICAL: Referativnyy zhurnal, Fizika, no, 10, 1961, 237, abstract 10E20
("Uch, zap, Kishinevsk, un-t", 1960, v. 55, 129 - 141)

TEXT: The authors consider scattering of polarons by lattice defects in
ionic -crystals, Scattering processes are taken into account which are accompan-
ied by production or destruction of an arbitrary number of phonons, these pro-
cesses being caused by the existence of a relation between the translational
motion of the polarpn and fluctuation motion of the electron in the polaron
potential well, The method of Bogolyubov's adiabatic perturbation theory ("Ukr,
matem, zh.,", 1950, v, 2, no, @, 3) 1s used for the analysis. Shifts of the equi- ?
librium positions of the nuclei and changes i{n frequencies of lattice oscilla-
tiona during the changes émn the atates of polaron translational motion are taken
into account, The method of calculating these parameters is developed for the
cagse of weak non-adiabaticity. A finite expression is obtained for the probabili-

Card Lf2
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Muiti-phonon scattering of polarons ACO1/A101 /010/008/ QEg

ty of multi-phonon scattering by, a Coulomb center, The sums of lattice oscilla-

ticn states, entering this expression, are calculated by means of the Green func-
ticn method,

M. Krivoglaz

[Abstracter's note: Complete translation]

Card 2/2
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MOSKALENKG, V.A.; ZUBAREV, D.N., otv, sd.; KORKINA, A.I., tekhn, red.

[Calculation of the thermodynamic potential of quantum systers]

Vychislenie terrodinemicheskogo potentciala kvantovy%th sistem.

Moskva, Aked. nauk SSSR, 1961. 56 p. (MIHA 15:12)
(Quantum theory)
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FAUSHARSKIY, v.A., inzh.; MOSKALENKO, V.A., inzh,

Converter of a butane dehydrogenation unit. Khim.masb, no.3:3-5
My-Je '61. (MIRA 14:5)
(Butane) (Converters) (Dehydrogenation)
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AUTHORS ¢ Kasiyan, A. I., Moskalenko, V. A.
TITLE: An approximation in the theory of Green's quantum functions

PERIODICALs Referativnyy zhurnal, Matematika, no. 1, 1963, 67, abstract 1B319
(Izv. AN MoldSSR, 1961, no. 10 (88), 27 - 32, summary in Moldavian)

TEXT: The authors investigate a system of equations for Green's tempera-

ture functions describing a system of electrons and phonons. In uncoupling the Ay

obtained system of equations one arrives at the approximation

equivalent to replacing the peaking operator by unity in Dayson's equations.
As result, a system of nonlinear integral equations 1s obtained for Green's
phonon and electron function.

A, V, Tulub

[Abstracter's note: Complete translation]
Card 1/1
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AUTHOHG . myaplikov, 5. V. und Moskalenko, V. A
2ITLE e method o: ireen's yuantum functions in thre tneory
0f ruiti-phonon trunsitions
RIVIVR I Arulealya naux Sool. latematichesxiy inst:tut., Jrdy.

v. 54, 1yél, 267-28%

~o¥T: A mothod is proposed cor calculating the characteristic
sinction of phonon transitions; the me thod involves the use of
Green's quantunm functions. The multi-phonon transition-prob.bility
is detvermined (to within a factor of proportionality), by the

guantity
, < o 128 -
J(v) =z, ¥y (on M, (a) am) 10(By = B - hv) (3)

e
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e metnod of Green's ... A
where v denotes either tne frequency of clectromagnetic radiasion

(in radiative trunsitions), or it equals zero (in nor-radiative
sransitions); B and Ebm denote tne to-
o 4.

W is a weighting factor; o, .
+51 .nitial and final enerdgy 0f the system. Exyression (%) wno cal-
cuiated oy M. Lax (Ref. 4: The

franck-Condon principle and 1ts
application 10 crystals. Journ. Chem. Phys., 20, N 1, 1725-1760,

1952) by means of the Pourier transform

Its)
1) = 1 5w)e T av
J
Sy = I(wed M tat [
. \
- (5)
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Jne melnod of Green's ... D299/0301

sy virtue of formulas (3) - (5), on¢ obtains

i 1
» 1 it AR
I¢v) = Spei. {g)e M qle e .
-ull Prftgg i/ bd( 1) _ G
Spoe A
wonera Kba iy the mairix elemernt ol the quartum trans_tion. IC Hb
a

is a c-number (the Condon approximation), then tne characteristic
function is

I(t) = |1, “s(¢) (11)

wnere
S(t) = U(t); f
!

Card 3/8
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=q ¢ -¢ Hot
U(:)=eﬁd eh b {123
If Hb" is a linear form:
— .. o
noo= /, (¥, ¢ N0 ) (1o
o F/J> »/ P M
then uie cnaracteristic Zunction is
\.-’-ﬂ' r % “4 - N l
- N 1 y A y - t N
re) = - 1711*}12%(/41,}12]0 o N Falm e 1Y J

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001135320015-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0

$/517/61/064/000/006,/00%
Tre metnod of Green's ... D239/D%01

)

. 1. ‘
+ 0 M Py, ,uy ity o+ BN G Ut 7
G,ou ¢g Py T 'uuvu J(ﬁl' 2 v S
1/ Z < 1 -

f e e 7 - o PR Lo -y < n- P U
CWLeIC .y g, DL o Ald . onare glven 0 eXpr'eS5I0Nns 1nvVoaving “u [P

. . " —
Cotr, . The proposed metinod involves calceulating {(11) ane o170 oy
means of Green's quantum functions, The method can be also externded
to more conplex Mba' Three temperature-time Green's functions ure

introduced; the first of trem is

P o, (78, U,
s Dylppr 7o) = 5. (%) ) 22)
ne =2
\
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v, ordirarily used functionu; they
j e

curctiony differ ‘ron
qadition to the functions (227,

Tneose
+imc-homogeneity. In

nLuve no

I 44 @
fanclions

- (P[b, (1) Lult)])
—_—e O —— .
¢n, )= AT '

_(Plb e ven])
pllm ="

~

—

L Cascusetion ol 3'(%) reduces 0 Qe Ternln i i
Voand Lty sol_owed oy additiocn and inte rittions
e scugnt in the Iora of sums of P and A\ whare i
A satisfy a sysueu of equations). Thus, & cluscd fi-
f equations 1is obtained for the Green functions. HRAR
¢ functions & and A are calculated by an approximate me-
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srod {(iterution). Tre obtiined approxinmate formuias determine 10¢)

in :ie Condon approximncion. The spectral moments oI lhe Spiloe.

Dinds cnn be exactly calcilated, l.e. the SurmuLus Sorowie Tirod

aqomanss o7 J0s ) take into nccount the dispiaccments ol the  ooo.- ~
“ators from She equilibrium position, as well uag tre change o

shoron frequency during the elcetronic transitions, Tre oniained
“ormalus Sor the moments are in agreement with the resucts o del.
1 (Qp. civ.). Taking into account the change in phonon Irej.cincien,
lewds o an increase in ‘the hail-width of the spectral carve,
- v_owidth of the absorstion and emission curves miy disfer funich
is ot thz Cus ti.e “requency effect 1is regiected). 3y uos -
D= Q0 in Egs. and (9), one ovtains the funotiun JI0) whnih o de-
sornines the probability of ron-rudiative transitions. After :.-
s.lations, an cpproximute expression is obtuined for J{0;. Th=
atove results are extended to more complex Mbu' The formuian trore-

«

e Ef
(3)

vy obtuined can ve intersreted vy tee Foce-Hurtree mesnot, There

sre B references: 5 Soviet-bloc and 5 non-soviet-bloc. The rofe- [
rences to trne Englisi.-language publications read as foliows: Kin ]
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Method of quantum Green functioms in the theory of optical bands
(MIRA 14:7)

in crystals. Dokl. AN SSSR 139 no. 4:851-854 Ag 161,

V.A., Stekove AN SSSR i Laboratoriya
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MARTIN, P.[Martin, Paul%; SHVINGER, Yu.[Schwinger, Julian];
MOSKALENEO, V.A. } anslator]; KASIYAK, A.I.[trenslator];

h 4 , v.L.[translator]; ZBABOTINSKIY, Yo.Ye.,
red.; DUDAYEVA, G.M., tekhn. red.

[Theory of many-particle systems. Brownian motion of a quantum
oscillator]Teoriia sistem mmo 4kh chastjts. Brounovskoe dvizhe-
nie kvantovogo ostsilliatora ?By] Julian Schwinger. Moskva,

Izd-vo inostr. lit-ry, 1962. 167 p. (MIRA 15:12)
(Quantum field theory) (Potential, Theory of)
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kaccsssmnr NR: AR3006299 e/oos8/63/000/007/3006/9006 :

"7 souRCEY ' RZh. Fizika. Abs. 7B5C
: ;AU‘]_.‘HOR: Moskalen

 'QITLE: - Calcula.ti.oh of thermod nanic otential’}of quantum systens

. lCITED SOURCE: SB- I-ya nauchn. sessiya AN MoldSSR. KishineV: shtiin-
esa, 1962, 145-151 |

1 %TO?IC TAGS 3 quantum syatem'. thermodynamic potentialz electron
i . ‘phonotn- system e Green's function. vertex operator
; . \ : ,

TRANSLATION: It {s shown that the,pri.ncipal results of the thermo-
‘dynamic perturbati.on theory can pe obtained by considering skeleton -
vacuume gelf-énergy. and polarization ‘diagrams of the electron~ '
phopon system and by getting the total Green's fanctions in €O~
'»res'g‘pndenca with all the lines of these diagrams. and the vertex

P i v se e

A £ ) _
.&fg,l/z e e

.
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- ‘opérator in correspondence with the right vertices of these diagrams. |
‘It was noted that {t is possible to include in the theory the Coulomb : -

. .interaction of the electrons. by replacing the zeroc Green's function
‘of the phonon Dph(x) by the boson function D(x): . ;

4
¢

- M-u~|k.u\"*‘v —— A A WA N hada

SRR D(x) = Dy () ~v(x) S(T) .

. iwhere v(x) is the energy of the Coulomb interaction.
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5/181/62/004/010/020/063
B108/B104
AUTHOR: Moskulengo, V. A.

TITLE: Determination of the critical temperature of a superconductor

PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2770 - 27176

TEXT: The critical temperature of a suparconductor is calculated on the

basis of Fr6hlich's Hamiltoninn supplemented by a term which takes account

of the Coulomb interaction between the electrons. Since the binding energy

of pairs of electrons or holea with ocpposite spin orientations and momenta .
near the Fermi surface vanishes at the critical temperature, this point is /
found by solving the Bethe-Salpeter equation for zero binding energy and

total momentum of the pairs. The critical temperature io in essential the
eigenvalue of this equation. ¥ith the denotations

Uk|Q,)=Ulp,10)7 (k| %,), (46)
p= ,;,,,, B(pp pri0), (47)
o ﬁ).‘_‘:;‘ O
Card 1/2 Plnd= o Adp; 0y 8)
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8/020/62/147/006 /016 /034
B104/3180
aUTHCR: Moskalenko, V. A.
TITLZ: A superconductivity criterion
rERICDICAL: Aradeaiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1340-1343

TEXT: The article aims to ascertain the part played by the Coulomb
interaction of metal electrons in the proceas of eatablishing the
superconducting state, ignoring a nunber of other important properties vf”
of the metals. The interaction between the electron or hole pairs is
described by means of a Bose quantum field; the binding energy of the

pairs is determined according to Gell-Mann and Low (Phys. Rev., 84, 350
(1951)). It is shown that the Coulomb intéraction is screened and,

moreover, leads to renormalization of the phonon frequenoy and the bare
coupling constant. Assuming the total momentum of the pair to be zero, it

ig shown that the energy of the collective particle pair excitation is
imaginary. This corresponds to ingtability of the normal state of the
metal, i.e. the superconducting state occurs. Aa auperconductivity
criterion Y >0 1a obtained, where

Card 1/3
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A superconductivity criterion 2104/B180

- mp
b=y Y0 Bpep, | O)

'_‘"""a')]>0; (32) ° «f

— " _— _— !
PN, [ap(l pY,,) pln(l+ i

(1
'
is obtained as sufficient criterion for superconductivity where criterion

2
c.)o(q) 2 0 for the atability of the crystal lattice is satisfied for all

q <qm. 9, 18 the maximum Debye momentum. Further

wy (q) = ot (g) (* 4 v () (' — pxY) (x* -t p'y (x))"; (20) and
Cowmre =t fpx
N0 =y T @pex 0 = 1 4 Syt (22)

=gt/ 20T,. o' =e/2T,, x=gq/2p,. (23).

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135320015-0"




"APPROVED FOR RELEASE: 07/12/2001

-l Y

CIA-RDP86-00513R001135320015-0

S
[ IREE

K AL

SR P ) B

§/020/62/147/006 /016 /034 ' P
A superconductivity criterion ... B104/B160

is the m(x) minimum. The other symbols are taken from the Gell-Mann
Mo il

study, and from works by V. M. Galitskiy, A. B. Wigdal (ZhETF, 34, 139
(1958)), J. M. Luttinger (Phys. Rev., 121, 942 (1961)) and N. K.
Bogolyubov (Kvaziaredniye v zadachakh statiaticheskoy mekhaniki,
Rotoprint Ob"yedinenn. inst. yadern. issled.-Quasimeans in problems of
statistical mechanics', Rotoprint of Joint Institute of Nuclear Research,

Dubna, 1961). . /'/
\

ASSOCIATION: Institut fiziki i matematikl Akademii nauk USSR (Institute
of Physics and Mathematics of the Academy of Sciences USSR)

PRESENTED: May 28, 1962, by YN. N. Bogolyubov, Academician

SUBMITTED: May 24, 1962
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MOSKALENKO, V,A.; TURBIN, B.I., doktor tekhn. nauk, prof.,
‘ retsenzent; MAKLAKOV, N.A., inzh., red,; KOZLOV, A.P.,
red,izd-va; MAKAROVA, L.A., tekhn. red.

o i St v

(Mechanisms] Mekhanizmy. Moskva, Mashgiz, 1963. 238 p.
(MIRA 16:4)

(Machanisms)
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UTHORS S parinchuks, A, Yeeo and mopkalenkos . he
PLTLLs Crystal 1attice thermod"nnmice
P}dlu;lCAL: Fizika tyverdogo tela, Ve 4, N0 2, 1964, 519 - 580
P2 On the pasis of the graph techniqueé and the remperature green func-
tions the Hzermodynamic yotential of a uniform jattice is calculaned, cubic
and quairuple anharmonis veling taken into account. ror the gystem con- \
gitered, whose Hamiltoman is given oy
H = Ho+Heo (1)
Ha:zhw.m:a.*‘m
* (2)
1 1 -
Hi= ?;‘Vnm'h"?t?u i “-.Wun'?k'?l?-fn (5)
¥
- L pnoAN D! i 2 Ww-0
a 8\ the thermod: pamic potennal"g ‘ug { /p) (U(p)) c is

where fk « By
finallY obtal
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Crystal lattice ... B102/B186
1 { dh N\
W= — 5| T drde, 3 DY (i — ) X
L4 ffete 3
% { [ = ¢TI 6= (15) or
W ';d‘ \‘zot( ){ 11 ¢ )+ [T ¢ )} - /
—_— —— 0, i ll)-— —_ u).
ao x ws /7 ! (14). 7{/ is the P

lJattice potential in harmonic approximation and U(ﬁ) is the eJolution
operator ‘.Y(ﬂ) = T exp‘: iii(t‘)d’tf, (3- 1/T, ¢ is the coherence index; J 18
' 6]

the numpber of the lattice vibration branch,
Dy (1= <) =8y Y2 ?) ={T7 )P0 (YUBP. (8), the polarization operator

gatiafies the vyson equation ,
h [ —9= Mg =+ 1le—7

(9) whose
components are explicitly given., The variational theorems for are ob-

tained as <U( ) = 0 and Ul )) = 0. There are 4 figures. The
card 2/3 P 8N, pi7e

APPR :
OVED FOR RELEASE: 07/12/2001  CIA-RDP86-00513R001135320015-0"



015-0
-00513R001135320

FOR RELEASE: 07/12/2001 CIA-RDP8 00

"APPROVED E o7/ 2002 C] -

s

s/ve1/65/oos/ooz/051/osv
Cryata] lattice ,,, B102/B1g¢

08¢ important Engliah-lenguage referencegq are:s A, 4, Maradudinp et al,
Phya, 15, 337, 360, 1961; . Mateubara. Progr, Theor,

J. M, Luttinger, J. C, Ward, Phys, Rev, 11g
v 950, 957, 1961,

ASSOCIATION(

Ann,
1+ Phya, 14, 351, 1955,
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148/00:70%7/9%7

lMoskalenko, V. A,

Congideration of Coulomb interaction in superconiuctivity
thermodynamics

PERTODICAL: Akademiyn nauk SSS5R. Doklady, v. 148, no. 2, 1963,
: 307-310

TEXT: Since Coulomb interaction between thne electrons has hitherto not
been congidered explicitly, a study is made here of its effect on certain
parameters of a guperconductor. Starting from the Hamiltonian

H=H, +H,

H = 3 dx*(x.0)  (x o) © ()
Ho = 2T (k) luttsa + Q0403 by + Ho; °
— - ko ¢ D (x) = g (x) + ex (x).
as previously derived (DaN 147,6,1962), the quantum field assumed to
obey the condition

Dy (x — &) = Ty ()3 () == —v(x—x8 (v — 1), (5

Card 1/3
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Conaideration of Coulonbt .nteraction ... B131/3132
ig introduced, whereipon the IZyson relations for G{x-x') ani Plx-x') ore
derived from the gingle-eiectron Green fanctions ror one of the Green

vertex functions the ma:s and polarization operutﬁrs are obvtainel
explicitly in Dyson representation. Trege conditions lead to an expreg-

gion for the thermodynamic potential., after introducing the pulse
repregentation, the simplest form o; 'he vertex operator I is used for

making approximate calcula“tions \JL ani L veing assumed to be zero). Tre //
usual designations are employed. 4An equation is obtained from wihich s

< —_— -
Aﬂ(kp 0) 1is derived as a funct.on of the parameters § and Q. ¢ is given

. : -~ — ,
by 5= __%(gp) B (kr/(f‘]O) pline =7 Fi (ke {0). (20)
=] )

This equation leads to~_(kf 0) for 3 = @ {temperature of absolute zero)

' Z (ke | 0) = 2w exp (— 1/p).
. (23)
fror which

R ;:ji. . i mm! . ~ ~ .
g = e = - exp _p;~gc-ﬁ,_,dt)~1.134mexp(-1/p). (24)
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Congideration of Coulomb interaction ... B191/Bi102

is obtained for 5 = 0 {critical temperature;. These expressions are
analogous to formulas obtained #ithout considering Coulomb interaction
and hold for positive and sufficiently small values of q.

ASSOCIATION: Institut fiziki i matematiki Akademii nauk WLSSR
{Institute of Prysics and Mathematics of the Academy
of Sciences MolSSR) /
" ‘ tr .-
PRESENTED: June 25, 1962, by N.M. Bogolyobov, Academician ’
SUBMITTED: June 20, 1362
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Theory of the optical banis of F-centers, Ip°
no.5:728-733 N '64.
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BELETSKAYA, I.P.; FEDOROV, L.A.; MOSKALENKO, V.A.; REUTOV, 0.A.

Kuclear magnetic resonance spectrum of dibenzyl mrcm‘y.(;ga 18:5)
AN SSSR. Ser. khim, no.5:933 165, !
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TS0URCE GopE: TURJ0056/65 Fak3F00I/GFTOf0T80
_ Yl 5
AUTHOR: Hoskalemko, Ve Aot Palistrant, K. Ye. o ij/
— X - P ol
ORG: Moscow State Unfversity (Moskovskiy gasudarstvennyy unfversitet);
Mathematfical Institute of | ‘ b - n*,xnhdauﬁam”ﬁm_ahumadﬂ
cheskiy fnstitut Akademif nauk ,Holdavskoy SSR)

TITLE: Determination of the critfcal temperature of an fmpure super—
condyctor by the use of the two-band model
' ;"!-%' '

MY
SOURCE: Zhurnal eksperfmentsal'unoy £ teoreticheskoy fiziki, v. 49,
20, 3, 1965, 770-780

TOPIC TAGSt superconductor, {mpurity, critfcal temperature, energy
band .

ABSTRACT: A theorettcal tavestigatfion was made of the fnfluence of &
nonmagnetic fmpurity on the superconducting transition temperature of

2 metal with overlappfing energy bands, Sfnce the sizgle~band model
approximaetion was not applicable, a method develioped earltfer by one

of the authors (V. A. Hoskaleako, ru¥, 8, 503, 1359) and slec by Suhl
et al. (Phys. Rev, Lett. 3, 552, 1459} wee applied. A weak slectroo=
phonon couplfing weas assuned, szud sfugle-particle green=-function elements
which dre mondiagonel to the band fndfces were neglected. LIt was demon-
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strated that, due to {nterband electron gcatterfag oo the fmpurity, &
siguniffcant change OCCUrS fn the nagnftude of the critfcal temperature.
For the raunge of small fupurity concenttations, & lowering of the
transttion temperature was prcdtctod. The results can be applied to
d- and s=-band overlapping in transition metals aud to &= and p-band
overlapping fo metals of the matin groups fw the perfodfc gystet. Orige.
art, hast G&& formulas, R {zZL]
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ACC NR: APS5025376

| AvTHOR: Bol'shuckin, D. N. ;Kpot, Yu, Ye«; Moskalenkos ¥ Ao N

ORG: . Phgsig:"l!echntcal W ] (Fiziko—tekhﬁicheskw.r
| | - inmst _ ’

‘ltet nizkikh temperatur AN 1Bsr)

‘ i n |
 §ITLE: Study of 1anthanum and neodmlun?’ hardness as a function of temperature

A e

between 770K and 293K . \

1. soURCE: Fizika metallov 1 metallovedeniye, V. 20, no. 3, 1965, 465-467

TOPIC TAGS® Lanthanum,neodymium, hardness, temperature dependencs, cryogenic
| affect, phase transition, liquid nitrogen induction fupnace, vacuum furpace
;-1 ABSTRACT: The gystem atudied consisted ot’ 99,3% lanthanum coataining 0.3% Ce;
.| 0.1% Nd; 0.2% Pr; 0.02% Fe, and neodymium containing 99.2% neodymium and .
‘1 €0.5% Pr,&0.1% Sm,y C 0.002% Ca,(0.0S‘L'Fe. Samples were prepared in a vacuum
{nduction furndce. Measurements of hardness were made by means of Vikker's ——
-apparatus equipped with a low temperature modification. Liquid nitrogen was
| used to obtain temperatures in the range of 77-293%. A fieater was attached
_for the evaporation of liquid nftrogen. It was found that 407 deformation at ——
room temperatute {ncreased the hardness of both metals by 60% as compared to the |{2_
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