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USSR / Magnetism , Antiferromagnetiam F -5
Abs Jour ; Ref Zhur - Fizika, No 4, 1957, No 9541

Author : Tyabﬁ;cov, 5.V,

Inst : itute imeni Steklov s Academy of Sciences
USSR, Moscow

Title : Concerning the Theory of Antiferromagnetism

Orig Pub : Fiz. metallov i metallovedeniye, 1956, 2, No 2, 193-205

Abstract : With the aid of one of the variants of the method of ap-
proximate second quantization, the author computes the ma-
gnetization and susceptibility of an antiferromagnetic asg
& function of the temperature and of the external magnetic
field. For weak fields » the results are in agreement with
those obtained by Hulten (Hulten, L., Proceedings Royal A-
cademy of Sciences, Amsterdam, 1936, 39, 190):
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USSR / Magnetism. Ferramagnetism - o
Abs Jour s Ref Zhur - Fizika, No L4, 1957, No 9504

Author t Tyablikov, S.V,., Gusev, A.A. 5
Inst $ ¥ ematics Institute imerd V.A, Steklov, Academy of Scien-

ces USSR; ##Foreign Literature Press.
Title t Dependence of the Constants of Magnetic Anisotropy of Cubic

Crystals on the Temperature and on the Field.

Fiz. metallov i metallovedeniye, 1956, 2 s No 3, 385-390

(]

Orig Pub

Using the method of approximate second quantization, the au~
thors calculate the dependence of the magnetic-anisotropy
constants of crystals of the cubic system on the temperatu~
. re and on the external magnetic field under the-assumption

' that the terms of the Hamiltonian of the system, responsible
for the anisotropy, can be represented in the form of the
fourth form relative to the spin operators,

Abstract

£
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USSR / Magnetism , Ferrites Feo b6

Abs Jour : Ref Zhur - Fizika, No U4, 1957, Fo 9549

Author : Tyablikov, S.V.

Inst : Mathematics Institute imeni V.A. Steklov, ncademy of Sclences
USSR, Moscow

Title : Calculation of Magnetization of Ferrites as Function of the
Temperature and Fields.

Orig Pub : Piz. metallov i metallovedeniye, 1956, 3, No 1, 3-10

Abstract ¢ The author calculates the dependence of the magnetization

on the temperature and on the field for ferramagnetic semi-
conductors, which are represented in accordance with the
HReel model as an aggregate of two ferromegnetic lattices
with non-vanishing total magnetic inserted in eabh other.
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’ . SUDJIECT: USSR / PHYSICS CARD 1 /2 PL - 1390
AUTHOR TOLMACEV, V.V., TJARLIKOV, S.V. :
TITLE A Method for the Computation of the Statistical Sums for Ferro-
. megnetica in Consideration of the Restrictions Imposed upon the
. Filling Numbers of the Spin Waves.

PERIODICAL  Dokl.Akad.Nauk, 108, fasc. 6, 1029-1031 (1956)
Issued: 9 / 1956 reviewed: 10 / 1956

The present representation of this method takes into account that the projec-
tion of the spin of every atom (in h /2 units) assumes only the two values
+ 1 if one electron corresponds to each atom.

At first the HAMILTONIAN of the ferromagneticum is written down, after which
one passes from spin operators to BOSE operators. Also on this occasion one
electron is supposed to correspond to each atom. The HAMILTONIAN in this new
variable is written down as a sum of three summands # = E + 951 + ¥,, and

each summand is explicitly given. The equations 4 (P = E for the deter-
mination of eigenfunctions and eigenvalues are to be investigated only within
the space of the filling-up numbers n, = 0,1. However; in order to simplify

further computations, this equation is examined in all spaces of all poagible
filling-up numbersj; the restriction to n, = 0,1 is taken into account by the

introduction of an operator P g;\.-) [ A (nf) + A (nf-1)3 . Here & (n)= 1
and A n = 0 is true for n=0 and n ¥ O respectively. This operator P projects

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8"



CIA-RDP86-00513R001757710005-8

"APPROVED FOR RELEASE: 08/31/2001

e

e e
T e S SR A R R, SO B LR N) el

-Dokl.Akad.Nauk, 108, fasc. 6, 1029-1031 (1956) carD 2 / »2 PA - 1390 .

the functions applying within the Space of all possible filling-up functions
on to the functions in the Space with ne = 0,1,

In zero-th approximation Z, = Sp(e-zeo/e) is true for the sum of states, on

which occasion_the trace ig extended to the space of the numbers n, = 0.1,
2 = Sp(P exp| - m%/g] )is true in the Space of all possgible filling-up

numbers. The computation of Zo is simplified considerably by making use of

an orthonormalizing systemj the rather complicated expression found is explic-
itly given. There follows herefrom at low temperatures
Z "1 4 Z:_ e-E(v)/G.

° (v)
According to information received from N-N.BOGOLJEBOV similar ideas were g}-
ready developed by DYSON in manuscripts meanwhile received while the pregent
work was being printed.

INSTITUTION: Mathematical Institute V.A.STEKLOV of the Acadeny of Science '
in the USSR
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" . SUBJECT: USSR/Physics of Magnetic Phenomena 48-6-13/23

" AUTHORS: Bogolyubov, N.N, and Tyablikov, S.V.

TITLE: Approximate Methods of Secondarén
Theory of Magnetism (Priblizhennyye metody vtorichnogo kvanto-
vaniya v kvantovoy teorii magnetizma)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, Vol 21,
#6, pp 849-853 (USSR)

ABSTRACT: The problem of a rigorous calculation of the energetic spectrum
for ferronagnetic materials is extremely difficult, and there-
fore, approximate methods were devised for its treatment.

These methods enter into two stages of calculations:

1. The constructing of 2 simplified "model” Hamiltonian which
conveye characteristic peculiarities of a studied dynamic systems
2, The formulaticn of an approximate method for euch a simpli-
fied Hamiltonian.

The starting point in constructing the simplified Hamiltonian
is a rigorous Hamiltonian of the System in secondary quantiza-

tion presentation, However, only a part of the atomic wave func-
Card 1/3 tions is accounted in actual calculations, following the ideas

FrRiT e e 5
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48-6-13/23

TITLE: Approximate Methods of Secondary Quantization in the “wentum
Theory of Magnetism (Priblizhennyye metody viorichnogo kvanto-
vaniya v kvantovoy teorii magnetizma)

of Ritz.

Then an approximate method is applied to this simplified Hamil-
tonian, The resulting form coincides with the form of the
second variation in the quasi-classical treatmont,

Since in this approximation the Hamiltonian is a quadratic form
; of Bose-operators, its diagonalization does not present any
’I difficulties,

This method of calculating the energetic spectrum of weakly-

excited states was applied by the authors to the theory of fer- oL
romagnetic materials and led to the known results in the Bloch

theory of spin waves. When spin-spin and spin-orbital interac-

tion terms are included into the Hamiltonian, it is possidble

to caloulate the temperature- and field intensity-dependence

of the magnetic anisotropy (4, 5) and the magnetostriction (6).

The methods developed were also applied to the theory of anti-
ferromagnetism (2).

There are 11 references, 10 of which are Russian,
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ASSOCIATION: Physical De
Lomonosov,

PRESENTED BY,

pariment of the Noskvu State University imeny

SUBMITTED; No date indicated,
AVAILABLE: At the Library of Congress,
Card 3/3
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USSR/Physics of Magnetic Phenomena Lilaben g, oy
4 &8

Gusev, A.i. and Tyablikeov, 5.V,
e A

On Dependence of Magnetic Anisoctropy Constants on Temper: ture

and Field Intens:iy in Cubic Cryatales {0 zavisimoati konustant

magnitnoy anizotropii kubichoskikh krintallov ot temperatury

polya)

Tzvestiya Akademii Nauk SEGKE, Weriya Fizicheskaya, 1957, vel 21,
#65 p 887 {U3SR)

The Hamiltonian of a system of electrons causing ferromagnetism
in the Heitler-London model can be presented as s series ex-
panded by even powers orf spin operators.

When the cubic symmetry of the lattice is taken into account up
to the terms of the fourth power, it is possible, by means of an
aprroximate second gquantization method; tc determine the energe-
tic spectrums of the syatem, to calculate the free energy ani

to find formulae for the constants of magnetic anlsotropy as
functions orf temperature and magnetic field intennisy.

An approximate expression is given for the first constant or
magnetlic anisctropy in a cubic ferromagnetic monocrystal,
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TITLE: On dependenca of Magnetic Anisotropy Constants -n Tevner.syrs
and Fleld Intensity fn Cubie Crysteln (G zavigicratd kunptrct
magn! tnoy enizotropti kubichesktkh kristellov ot temporctury i
polya)

This raport in dstails wes published in b, raue
P 385. No reforences are cited.

ASSOCIATION: Moskva State Lniversity imeni lomonoscy.
PRESENTED BY:
SUBMITTED: Mo date indicated.

AVAILABLE: At the Library of Congress.
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TYABLIKOV, Sergey Vledimirovich; GUUEV, A.A.; red,

gt A,

[Methods in thke quantua thaory of zagTotisn] Hetc{:y
kvantovol teorii magnetizmu., Moskva, Nauka, 1905,
334 p. (MIRA 16:4)
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KRYMOV, Yu,).4 TVER%KD{ B.A,

Changes in the energy of pariicles in a dipzole [lie
transitions between various drive surfaces, Geamg.

4 no.2:397-399 Mr-Ap '64. MIRA 17:4)

1. Moskovskiy gosuderstvennyy universitet Institut yadernoy
fiaiki,
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20-114-6-20/54,
AUTEORS: Tyablikov, S. V., Tolmachev, V. V.

e ——— e

TITLE: Distribution Functions for the Classic Electron Gas (Funktsii
raspredeleniya dlya klassicheskogo elektronnogo gaza)

PERIODICAL:  Doklady Akademii Nauk . SSSR,1957,Vol.114,Nr 6,pp.1210-1213(USSR)

ABSTRACT According to the author's opinion various methods (mentioned
here), in spite of their effectiveness in the calculation of
concrete problems, are not suitable for the removal of diffi-
culties in the conatruction of a radial function in systems
with pure Coulomb interaction. It was the object of the pre-
sent paper to improve the convergence of the development by
N. N. Bogolyubov for small intervals. First the gystem of
nonlinear integral equations obtained by N. N. Bogolyubov
for Debye's expression ¢(r) for the radial function is written
down. In it the author replaces the unknown functions and

‘- in this manner obtains the system-—

v(la)=B(lah-Pllah+ ﬂ"“‘{"-@('q'l (| )-4
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20-114-6-20/5/,
Distribution Functions for the Classic Electron Gas
IQ"Q1,

. j dr aP(x) | e-ézr)/%(r), ¢(lql])= exp{-%v(lq,)}-

dr

oo
For the solution of this problem the author puts down

1% iy .
1d(al)- v¥(lal), $B(a])= v ¥W(la]). For the deternination
gf ¥ and C the serieg developments are put down according to

exponents of vi

c(lab)= c (lal)+v 6y(lal)+ ve (lal+ voeeeen
v(lal)= v (lal+v Vo(lal+ v2Vy(lal)+ «venene.

Tha thus obtained equations of zeroth and first approximation
and the correction of first approximation are written down.
A_Eoulomb potential with Debye screaing is obtained:

e®  -lal/r
®al) =TT ° lal/xq,
Then the solution of second approximaticn equations is written
down. In disregard of second and higher approximation correc-
tions the following expression is obtained for the radial
Card 2/3 functions
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20-114-6-20/5,,
Distribution Functions fop the Classic Eleotron Gas
2
6(r) = exp {- Ear-%-e'r/fé} This function can be obtained with-

out ternary approximation. The here discusged considerationg
might, after several alter_ationa, be applied to systems of
charged Particles with different 8ign of charge. There are
2 references, 2 of which are Slavic,

ASBSOCIATION: Mathematical Institute imeni V. A. Steklov of the AS USSR
(Ma.tematicheskiy institut im, v, 4, Steklova Akademii naux
SSSR)

PRESENTED; December 27, 1957, by N. N. Bogolyubov, Member of the Acadenmy

SUBMITTED: December 14, 1956
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T TYABLIKOV, 5.V.; TOLMACHEV, V.V. -

Classical theory of strong elactrolytes. Nauch. dokl. vys, skoly;
fiz,-mat, naunki no,1:101-109 !58, {MIBRA 12:3)

1l,Matematicheskiy institut im. V.A, Steklova.
(Electrolytes)
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AUTHOR: __ TyablikoVe.Sels S0V/155-58-5-31/37

TITLEs
PERIODICAL:

ABSTRACT:

A3S0CTATION:

SUBMITTEDs
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Generalized Variation Principle for the Several-Bodies
Problen

Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye
nauki, 1958 ,Nr 5,pp 183-191 (USSR)

In /"Ref 2_] N.N. Bogolyubov formulates a generalized

variation principle for the several-bodies problem of quan- J
tum mechanics by seeking the minimum of the functional S
corregponding to the mean system energy on an extended class v
of "vacuum" functions., In the present paper the author de-

rives the equations of this gene:ralized method and the con-

ditions for the stability of the solutions in a somewhat )
modified form which is easier for the representation in co- ]
ordinates. - There are 5 rgferences, 4 of which are Soviet,

and 1 German.

Matematicheskiy 1nstitut Akademii nauk imeni V.A. Steklj:i///

(Mathematical Inst1tute AS imeni V.A. Steklov)
May 6. 1958
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HUNGARY/Magnetism - Ferromagnetism. o ' F

Abs Jour : Ref Zhur Fizika, Nc L, 1960, 8899

Author ¢ S8iklos Tivadar, Tyablikor SZ. V.

Inst : - Sl i . P W g T iR "At':;"{?;‘.’

Title ¢ On the Quantum Theory of Ferromagnetic Anisotropy of
Uniaxial Crystals.

Orig Pub : Magyar tud. akad. Kosp. fiz. Kutato int. Kozl., 1958,

6, No 5, L08-l19

Abstract : The anisotropy of magretic properties of ferromagnetic
crystals is considered as a result of anisotropic inter-
action between the electrons of the unfilled atomic
shells. The energy spectrum of the electrons of magne-
tic uniaxial ferromagnetic crystals are calculated as
functions of the saturation magnetization, measured in
directions parallel to an parpendicular to the prineci-
pal axes of the crystal, on tne temperature , and on the
external magnetic field.
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3 AUTHORS : Tolmachev, V. V., Tyablikov, S. V. 56-1=11/55
e e

TITLE: A New Method in the Theory of Superconductivity, II.
(0 movom metode v teorii sverkhprovodimosti, II’.

PERIODICAL: Zhurnal Eksperimentaltnoy i Teoreticheakoy Fiziki, 1958,
Vol. 34, Nr 1, pp. 66-72 (USSR)

ABSTRACT: The present paper shows the equivalence of the Hamiltonians
of the systems of Bardin end Fr#blich, and thus cstabslishes
the superconductivity of the Bardin Jamiltonian obtained in
this way, For the calculations the Bogolyubov method is usad.
It is a characteristic feature of the olectronphonon inter-
action discussed here that 1t is effective only in a vary
thin layer on the Permi level, and considerably decreases
vwhen the distance from this level is increased. Therefore the
electron transitions on the Fermi level can essentially
contribute to a:l effects, In this case the energy of the
eleotron transitions may be regarded as smull conpared to the
energy K of the phonons, Here a typical adiashatioc
combination ooccurs, At the beginning the HNamiltonian of ths
syetem investigated here is put down, Next the operator form
of the perturbation theory is used. The determination of the

i &ﬁ%&gg g‘:‘- % i
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.. A New Method in the Theory of Superconductivity. II, 56-1-11/56

aigenfunctions and eigenvalues is reduced to the solution ot
an equation with a certuin "daformed" faotor. Thic equaiion
. is put down here in 21 explicig form with en exactness up
. to the order of magnltuds of £ inclusive, The authors here
investigate the case of the phonon vacuum. The application
of the perturbatior theory to the operator used here leads
to logarithmical divergences {f the distance from the Fermi
level is ingreased. Than a sanonical transformation is
exercised on the operators, The trivial solutiono the systenm
’ of equations with corresponding caloulations corresponds %o
: the normal (not superconducting) state of the system. Then
asymptotic terma for the non-trivial solution aré given.
The cnergy of the olementary excitations ig calculated in the
first approximation with respaot to g2. After that the
authors prove that the superconducting stnte is more
profitable as to onergy than is the normol state. The formulaeo
received here are hardly pusaeptible to a schance of the form
of the reciproocsl action: +ngumed here. The reaultso dincusned
as yel were raceived in the first perturbation theory
approximation. But the compansation of the diagrama of the

S
3
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LA Few Method in the Theory of Superconductivity. I1I. 56-1-11/56
second degree (g4) does not change the results.
There are 2 figures, and 5 references, 2 of which are
Slavic.

ASSOCIATION: Mathematical Institute of the AN USSR
(Matematicheskiy institut Akademii nauk SSSR).

SUBUITTED: Ootober 17, 1957

" AVAILABLE:  Library of Congress
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AUTHORS: ~fzizii521l—§;_y., Tolmachev, V. V. sov/55-34-5-29/61
TITLE: Electron Ipteracticn 7iith Lattice Vibrations

(0 vziimodeystvii elekironov s volebaniyami reshetki)

PERIODICAL: Zaurnal eks;erimcntal'noy 1 tegreticheskoy fiziki, 1958,
Jol. 34, Nr 5, pp. 1&94 - 1257 (U3SR)

into congideraticn the interactica of the electrons with the
phonoa [leld. The amuthors start frem the following
Hamiltonian for the intercction of the electrunqwith the
lattice vibrations

.t - + ¢ +
Ho= 85+ Bing 5 Egé(k)“ko-aké + %‘*“"\”)bqbq

,1 ABSTRACT: mpe authors investivate the procbler of the stability taking

= £ y - 4+ + +
Hint = 957 Z'—'GW“’(“' ACMPL WLy SERPLNE

Vog,kt,

a;6, 8g? and b;, bk respectively denote the creation- and

Card 1/2 annihilation operators of the electrons and the phonons re-
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Electron Interaction #ith Lattice Vibrat{ons 50V/56-34-5-25/61

-gpectively, and ¥ denotes the volume of the domain of the
main periodicity. The authors are interested in phonons with
sufficiently low energies, where haw AL denotes the mean
difference of the energies in the electron transitions. By
means of the so-called adiabtatic approximation in the form
given by Bogolyubov and Tyablikov (Refs 2, 3) a good con-
ception concerning the phenomena connected with this process
can be obtained. The Hamiltonien mentioned above is trans-
formed to a subspace of states every one of which is, with
regard to the electrons, a Fermi vacuum. The galution of the
regulting equaticn is not difficult. The corresponding secular
equations are written down. The Hamiltonian mentioned above
does not contain any Coulomd (Kulon) interacticn. If the
Coulomb (Kulon) interaction is inserted the criterion for the
stability of the crystul lattice will be different, The con-
clusion, however, that the lattice is unstable in the case
of sufficiently high binding constants probably remains
valid. Subsequently it is shown that the criterion for the
stability of the lattice can be obtained easily by applying
Card ZAiJ the principle of the compensation of the 'dangerous diagrams".

Thall . Bt s, rIcad Sei LS55 E~
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AuTHORS: Tolmachev, V. V., Tyablikov, S. V. 20-i19-2-35 /60

. TITLE: On the Classical Theory of Strong Electrolytes
. (K klassicheskoy teorii 9il'nykh elektrolitov)

PERIODICAL: Doklady Akademii Neuk SSSR, 1958, Vol. 119, lir 2,
pp. 314 - 317 (USSR)

ABSTRACT: The main aim of the theory of strong electrolytes is the
calculation of the correction D F for the free energy
deriving from the interaction of the ions. A considerable
step forward in this field was made by Debye (Debaye), who
correctly took into account the electrostatic interaction of
the ions. First various expressions for P found by
Debye(Debaye), E. Hiickel (' Gyukkel')(Reference 1) and
N. Bjerrum (Reference 2) are put down. The present vaper .
deals with the problem of the static reasoning of the just
mentioned corrections by means of correlation functions by
N.N Bogolyubov. The system of the equations for the correla-
tions functions and an approach to a solution belonging to N
it are put down. The course of calculation is followed atep

Card 1/@ by step and the obtained expression for 2 F ig mentioned,

CIA-RDP86-00513R001757710005-8"
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. "On the Classical Theory of Strong Electrolytes 20-119-2-35 /60

Then the author shows the following; in this expression for
<\F the Bjerrum correction is contained ( at lesst for

small concentrations of ion pairs of different signs which
are close to eachother. For reasons of simplicity the author
investigates the special case of the electrolytes with two
types of ions with the same absolute values of charge.In
this case the above-mentioned formula forANF can be gimpli-
fied. An exact comparison of the here found formula for 2\ F
with the corresponding expression of the Bjerrum theory will
be possible only after the numerical calculation of the inta-
grals_According to the authors the here found results explain
sufficiently the basic trends of the Bjerrum theory.Tie au-
thors thank N. H. Bogolyubov, Member of the Acadeny, for the
discussion on thig work.There are 8 references, 4 of which
are Soviet,

ASSOCIATION: Matematicheskiy institut im. V. A. Steklova Akademii nauk ‘
SSSR( Mathematical Institute imeni V. 4. Steklov,AS USSR)

Card 2/5_
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HUTHOR : Tyablikov, §. V- 50V/20-121-2-15/53

TITLE: ‘ On a Variaticn Principle in the Many-Body~Problem (Ob odnom
variatsionnom printsipe v zadache mnogikh tel)

* PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 121, Nr 2,
PP. 250 - 252 (USSR)

ABSTRACT: In a paper recently published (Ref 1) N.N.Bogolyubov has

: set up a variation principle in the many-body-problem. The
: author of the present paper investigates, under which
- conditions the generalized method of Bogolyubov provides
: a minimum for the energy of a system in its ground state
and under which condition this minimum is obtained by the
ordinary method of Fok (Ref 2). A system of N interacting
Fermi particles is examined and the Hamiltonian H as well
as the expression for H is set up for it according to
Bogolyubov, For & , the energy of the system under oonsideration,
1t is postulated & = min and there is obtained

5% = 2(?\’)15(Sv}”c{vf"l‘ffu}yguf”) (15)

Card 1/2
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On a Variation Principle in the Many-Body-Problenm SOV/20-121-2-15/55

where E are the eigenvalues and cfv, gu the eigenfunctiong
of the system of equations (16) for Eé\ufﬂ) written down

next. It becomes avident that (15) becomes positive, if

(16) has no negative elgenvalues. So Fok's solution does

not provide a minimum for & in every case. From (16)

also followsg N.N.Bogolyubov's criterion for the occurrence

of a superfluidity in nuclear matter, The new method is

also practical for investigating different problems in the
electron theory of so0lid bodies with regard to the crystal
lattice and for determining the oriteria for superconducti-
vity takine into consideration the lettice. There are 3 refer-
ences, which are Soviet,

ASS0CIATION: Matematicheskiy institut im. V.A.Steklova Akademii nauk SSSR
(Mathematical Institute imeni V.A.Steklov, AS USSR)

PRESENTED: March 12, 1958, by N.N.Bogolyubov, Member, Academy of
Card 2/2 Sciences, USSR
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80V/30-59-7-36/50
Tyablikov, 8. V,

Investigations Concerning the Theory of Semiconductors
(Issledovaniya po teorii poluprovodnikov)

Vestnik Akedemii nauk S8SR, 1959, Br 7, p 105 (ussRr)

From April 2 to 9 the third conference on the theory of semi-
conductors took place in L'vov. About 120 scientists from .
Moscow, Leningrad, Kiyev, Khar'kov, Tbilisi, L'vov, Sverdlovsk,
Tashkent, Kazan', Tomsk, Chernovtsy and Tartu participated

in it. More than 80 repordys were presented, among others on the

theory of exciton, of eleciromagnetic waves.in crystals in

the field of exciton absorption, and the mul{¥i-electron

theory of semiconductors. Reports were also made on the in-

vestigations of the energetic spectrum of conductors for concrete

=epyatal- latiices, and on a number of studies of
problems of kinetics and of spark-overs in semiconductors.
Due tp time pressure only half of the reports were read,
¥he rest was disiributed in the ‘form of gummaries of the
basiq.principlea. A number of seminara on various questions
were held. The conference made evident an increase in the
number and quality of regearch undertakings concerning the
theory of semiconductors.
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AUTHOR: Tyablikov, S.V. SovV/126-8-.1-22/25

TITLE: The Ground State and the Spectrum of Elementary
Excitations of an Isotropic Ferrite 4!

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 1,
pp 152-154% (USSR)

ABSTRACT: It has recently been shown that the temperature dependence
of the magnetization of ferrites is either T or T /2
(Refs 1-6), The estimates were based on the Neel model.
The author (Ref 6) has argued that this is due to
different approximations which were made in the

introduction of the model of the ferrite. In the present
paper a ferrite is looked upon as a combination of two
sub-lattices and the Hamiltonian used ig/ﬁiven by Eq (1).

It is argued that in weak fields the T dependence
is probably more correct.

There are 6 Soviet references. L///,

ASSOCTATION: Matematicheskiy institut imeni A.,V. Steklova
(Mathematical Institute imeni A.V.Steklov)

SUBMITTED: July 28, 1958
Card 1/1
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TITLE:

PERIODICALs

ABSTRACT: .

SUBMITTED:
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Lagging aend Anticipating Grean'a Fanotions in the Theory of
Ferromagnetinm

Ukrainskiy nutématichezﬁiy~zﬁurnu&,-1959, Yol 11, Nr 3,

pp 267-294 (USSR)

The author proposes 8 method for %he calculation of the thermo-
dynamio charnckeristics of ferromagnetise with the aid of lagging
and anticipaiing Green's tempersture functions. The application
of this funcilon is vsIy guitable aince the analytio continuation
in the somplex plane is pesaidle. In the firet approximation the
Greenis funstien has poles on the real axis; terefrom the energy
of the elementary excitation is obtained. In %the seocond
approximation the netion of the energy of the elementary
exoitation in the strong sense looses jtg sense and can be
considered approximately only under neglect of the fading.

The suthor mentions Primakov, and the Academician N.N.Bogolyubov.
There are 7 references, 3 of which are Soviet, 1 German,

1 English, 1 American, asnd 1 Duteh. '

Maroh 23, 1959
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Mitropol'skiy,;Tuche; and Tyeblikov,S.V. sov/41-11-3-8/16

Nikolay Nikolayevich Bogolyubov (on the Occasion of his 501Ch
Birthday)

Ukrainskiy matematicheskiy zhurnal, 1959, Vol 11, Nr 3
pp 295-311 (USSR)

The authors give some biographical data and a survey on the most
essentinl goientific results of Bogolyubov: He was born on August

.21,..1909 in Goxr'kiy. Since. 1923 he was in the seminar of the

Academician N.M.Krylov; in 1924 he published his first paper; in
1928 he published.his disgsertation; in 1930 he became Dr.math.h.c.,
in 1939 he . became & corresponding member of the AS Ukr.3SR, and in
195% Academician of the A8 USSR. Bogolyubov has two Stalin prizes,
a Lenin prize, iwo Lenin orders, four further distinctions, and
the Merlani prize (Bologna).

There is a photo of Bogolyubov and & 1ist of his 179 publications
with translations in other languages. :
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AUTHORS: Mitropol:skiy, Yu, Ay Tyablikgx;,ﬁ,_x,“wﬁsov/s3-69-1-9/11
TITLE: Nikolay Nikolayevich Bogolyutov (Nikolay Nikolayevich Bogolyuhmﬁ

iOn the Occasion of His Fiftieth Birthda )
k pyatidesyatiletiyu so dnya rozhdeniyas

PERIODICAL:  Uspekhi g4zicheskikh nauk, 1939, Yol 69, Nr 1, pp 159-164 (USSR)

ABSTRACT: Oon August 21y 1959 the well=known goviet theoretical physicist
N. N. Bogolyubov celebrated his 50%h birthday. He was bvorn at
Gortkily, yworked at the seminar of N. M. EKrylov already in 1923,
and wrote his first scientific paper in 19243 in 1925 he wase
T Aspirant at the Chair for Mathematical Physics of the
AS USSR, and defended his dissertation in 1928, Two years later
v he was awarded the title of Doctor he Ce 3 in 1939 he became
g Corresponding Member, AS UkrSSR, in 1947 he was appointed
Corresponding Member AS USSR, in 1948 Real Member AS UkrSSR,
and in 1953 he became Real Member AS USSR. He began his
gsoientific careeT a8 a mathematician and publiehed g pumber of
papers (calculus of variations, theory of periodio functions, .
card 1/4 differential equations) together with hie teacher N. M. Krylove. '

i
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Wikolay Nikolayevich Bogolyubov. SOV/53-69-1-9/11
(on the Occasion of His Fiftieth Birthday)

Later, he occupied himself with the theory of nonlinear
oscillations and developed approximation methods in the field

of nonlinear mechanics; he then passed on the asymptotic

methods in statistical mechanics and gtatistioal physics, and

published, among others, a number of papers in the field of

statistical physics of classical systems. He developed a method
. of distribution functions and of generating functionals for the
' golution of the main problem of statistical physics = the
calculation of thermodynamic functions by means of the
molecular characteristics of the substance, in whioh connection
he developed a theory of non-perfect gases. By means of the
mathematical apparatus of distribution functions he further
dealt with the nonequilidbrium processes as well as with problems
; of quantum systems; he developed a method of approximative
o second quantization in order to remove the difficulties arising
| in connection with the symmetry of the density matrix. He
further dealt with the theory of the degeneration of non-
perfect gases and made the first step towards developing a
microscopical theory of the superfluidity of He II. Further
work was devoted to problems of supraconductivity, and in
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Nikolay Nikolayevich Bogolyubov. 80V/53-69-1-9/11
(On the Occasion of His Fiftleth Birthday)

recent times he paid partiocular attention to the quanium theory.
Pesides,he was interested in pedagogical and scientific
organization. Since 1936 ha hold & ohair, first at Kiyev, but
later at Moskovskiy gosudarstvennyy universitet (Moscow State
University), from 1946-49 he was Dean at the mechanical-
mathematical department of Kiyev gtate University imeni T. G.
Shevchenko. Bogolyutovy further supervised the work of & number
of departments of the AS UkrSSR, recently the Otdel
teoreticheskoy fiziki Matematicheskogo instituta im. Vo Ae
C Steklovae AN SSSR (Department of Theoretical Physics of the
: Mathematics Institute imeni V. A. gteklov of the AS USSR). He is

’ director of the Laboratoriya teoreticheskoy fiziki

. Ob"yedinennogo instituta yadernykh ipsledovaniy (Laboratory for
. Theoretical Physics of the Join: Institute of Nuclear Research).
g Under his supervision about 50 dissertations of persons
aspiring for the degrees of Candidate or Doctor were defended.
He founded schools for nonlinear mechanics (Kiyev) and
theoretical phyasics (Moscow, Dubna, Kiyev).

Card 3/4
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Nikolay Nikolayevich Bogolyubov, S0V/53-69-1-9/11
(On the Occasion of His Fiftieth Birthday)

He published about 200 scientific papers and 15 monographs,
the most important of which are listed in chronological order.
Bogolyubov was awarded the Prize imeni M. V. Lomonosov, two

Stalin Prizes, and one Lenin Prize (1958), There are 1 figure
and 62 references, 60 of which are Soviet,

Card 4/4
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Bogolyubov, K. N., Academician, Tyablikov, S. ¥, S0Y/20-126-1-13/62

Green’s Reterded  2nd Advance Functions in Statistical Physics
(Zapazdyvayushehiye 1 operezhayushchiye funktsii Grina v
statisticheskoy fizike)

i Doklady Akademii nauk SSSR, 1959, Vol 126, ¥r 1, pp 53-56 (USSR}

The present paper reports on & method of approximation of solving
problems in statistical physics. The method iz bused on the
investigation of two-dimensional retardation and advance Green
functions. The essential factor is the use of ppectral’
representations of the Lehmann-Cél1én type (Refs 2, 3). Some
previous, papers on this subject are pointed out. The authors use
Graen funotions of the type:

G (4 - 193 (C A(%), B(t* ) 6(t - )KL &(t)s B(+°)))s.

G,(t « $*ys & A(t), B(E° N m-0(t’ - +){[ &(tJ; B(+'))), in which
(UI)“Q"‘Sp.(“(_ﬂefm) and Q29p(e " ~}. The ascertainment of the mean
yalue is carried out by means of & large number of equations so
that H includes the terme\N. A denotes the chemical potential, and

N the number of particles. A(t), B(t) denote the operators in the
Heisenberg representation, they are producis of the quantized field

CIA-RDP86-00513R001757710005-8"
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Green’'s Retarded »rd Advance Functioms in gtatisticel Fhysios S0v/20-126~1~13/62
functions, It is not aifficult to obtain branched chains of equations ;
for these Green funotions. The resulting chain of equations is not i
only equal for the retardation and advance Green functions, but it )
also remeins equal for Green functions of the Schwinger type: i
gt - t°) = (T(A(t)\ﬁ(t’)‘:)j) with T-products. In spite of this, the -0
rotardation and advanoce functions hawe the essential advantage over
‘Sohwinger’s fun«tions thet} they oan be continued into the complex

plane. In faot, the suthors investigate the Fourler expressions

o ~iE(tHD 1 (= iEt - Wy
G. (=%’ )FJ:;S.(E,,G 4E, S j(E)‘@m‘LﬂGj(t)e at (3=a,1)
s at t< O Gr(t),EO, and at £ Oy Ga(t)io, i$ results that, under :
the usual assumptions; S r(E) can be continued into the upper half-
plare,and 3 a(E)) into the lower one. They ore regular analytical 1

funotions in these half-planes (outside the real axis). The authors
then formulate the following methods A chain of equations is set up
for Green functions used, This infinite chain of interlaced equationa
is then "released™ by reans of any approximation, and transformed
into a finite system. 3Such an approximation must be chosen quite
inéividually because of the character of the problem, and the
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authors have not yet been able to suggest a problem éenerally'.
applicable. In particular, the products <B(t’)&(t)) Sﬁ(w)e'l'(f“'*)du

3o interesting for the physical investigation, for thay are
functions of correlation, ‘Also the Green funotions disoussed here
are not suitable for a direct use at t* = ¢, Subsequently, the
general expressions are illustrated by some examples, namely on
Helsenberg®s model of ferromegnetism, and on the usual
Haxniltom'.an by Friéhlich. Thers are 9 references, 5 of which are
Soviet,

Meteuaticheskiy institut im, v, A, Steklova Akademii nauk S3sp
(Matlematics Tnstitute imeni V. A. Steklov of the Academy of
Soiences; USSR)

February 19, 1959
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Ferrites sov /4893

PURPOSE: This book is intended for physicists, physical chemists,

radio electronics englneers, and technical personnel engaged in

the production and use of ferromagnetic materials. It may also
be used by students in advanced courses 1n radio electronics,
physics, and physical chemistry.

COVERAGE: 4 at the Third All-
Belorussian SSR.
electrical and
growth
physi-
cochemica 18 of ferrites,
pectangular hysteresis 1oops and
exhibiting spontaneous rectangularity, problems
attraction, highly coercive ferrites, magnetic spectroscopy,
perromagnetic resonance, magneto—optics, physical principles of
1te components in electrical ¢ircuilts, anisotropy of
and magnetlc properties, ete., The committee on Mag-
AS USSR (S. V. vonsovskiy, Chairman) organized the con-
ference. References accompany individual articles.
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Ferrites (Cont.) sSov /4893

TABLE OF CONTENTS:

Sirota, N. N, The Third All-Union Conference on Perrites
(Introductory Remarks ) 3

Turov, Ye. A., and Yu, P. Irkhin. Phenomenological Theory of
the Electrical Conductance of Ferrites and Antiferromagnetics T

mganlikm_fA Method of Calculating the Thermodynamic _
, Characteristics O Ferromagnetics in a Wide Temperature Range 20

Akulov, N, S. Theory of the Rectangular Hysteresis Loop 23
. Turov, Ye. A,, and A. 1. Mitsek. Theory of the Temperature

Dependence of the Magnetic Anisotropy Ccongtant of Ferromag-

netics and Ferrltes 28

Viasov, B. V., and B. Kh. Ishmukhametov. Rotation of the
Polarization Plane of Elastic Waves in Magnetically Polarized
Magnetoelastic Medila 41
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Frequency spectrum ... AO0S5B/A101

zero translation velocity, The frequency spectrum 1s ottained in expitels fcrm
for a model in which the fiuctuation motion of partlcles is viewed a3 tsotrzpl
oscillations,

Yu, Nikitin

[Abstracter's notez Complete translation]
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Theorem On atatistical averages for Pauli operators. DO(MIRA‘17:11)
1;?3 20.4:839—81;2 0 t6h.

lyubovym.

BTSN B

i
oYl o
RrEa ey

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8
o ST B o : i S e
ot B

A e L
SV AR SO U R SRR AN Jua)

VVED d.; SHTEYEMAN,
d.s VUL, B.M., glav, red.; E h
ENSKIY, B.A.s Blave *O0 s BALDIN, A.M., r,ed.;vvou;c;\ésxf ,
vy zgm: gALANBx’, 1.D., red.; ZE.OV, D(.3 :’KAP‘I’.Sév,
8.y Tedes ., Ted.; KAFITSA, P.L., red.s B2, 0
ﬁsiLmizd ? KOZODAYEV, M.S., reil.léVLE\élg}\i, o
VTS K1 H LUK‘Y ' ) . oy .
.G., red. . 1
LOYTSYH?:}\IISK{IY i.I; ved.; MIGULIN, V.V., red.; REDI e
%Aixs rod.; SIRATI, Ya'Eﬁugzgé; ?ziai’, rody; KHATKIN,
. .’ d . r » ’ . ’
31OV, SeV.s Ted:3
g’%%",”réd'.; SHUSNIKOV, A.V., reds

. ,icheskil entsiklope-
i ics dictionary] Fizic o
gmgygiggeiigvggm Moskva, Sovetskala mtigl;%{ipicé '3
: e > & -
V;(]:..I,. 1965. 592 P.

SR RIS

APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001757710005-8"



"APPROVED FO .
NS _f RELEASE: 08/31/2001  CIA-RDP86-00513R001757710005-8

SEEATRAR SR PGANTR R AT, .
e Tl
joa e R e S T B
. 3 - O EDE e S SR R U

-

AT TR

5/058 -J.‘/ooo"/qmyoéa}‘loo

' AOOT/A101

AUTHERS: Tyablikov, 8.V., Moskalenko, V.A. |
. _ e

TITIES Multi-phonon geattering of polarons

PERIODICAL:” Referativnyy Jhurnal, Fizike, no. 10, 1961, 237, abstract 10E20
: ("Uch, zap. Kishinevsk, un-t", 1960, v. 55, 19 - 141)

TEXT3s The authors oonsider scattering of polarons by jattice defects in

1onle -crystals. Seattering processes are .taken inteo acenunt which are accompan- /
jed by production or destruction of an arbitrary number- of phonons;.these-pro_

cesses belng caused by the exiatence of 2 relation betweenhthe»translational

motion of the polaron,and fluotuationlmotion of , the eleotron in the polaron :
potential well. The method of Bogolyubov's.adiabatio perturbation theory (" Ukr, i
matems zhi", 1950, Vi TO4 a, 3) is used for the analysis. Shifts of the equi- |
1{brium positions of the nuclel and changes 1x. frequencies of-lattice~oscilla-. . l
{one during the changes. in the states of polaron transletional motion are taken % B
into .account, ‘The method of caloulating these parameters is developed for the ’
cage of weak non-adiabaticity. A finite expression {s obtained for the probabili-

S ——
ik e
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ty of multi-phonon scattering by, & Coulomb center, The sums of lattice oscilla-
tion siates, entering this expression, are calculated by means of the Green func-
ien msthod '

M. Kr‘ivog"laz

[Abstracter’s note; Complete translation]
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g/181 60,/002/02/26/033
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AUTHOR: ?yablikov, S, V.. \
TITLE: The Theory o‘f Ferromagnetic Reaon_,.nce’y

PERIODICAL: Fiziks tverdogo tela, 1960, Vol. 2, No. 2, pp. 361-368

PEXT: In the present; paper, the author gives & quantum-mechanical .
deduction of formulasiin the theory of ferromagnetic resonance, which can

be applied to & wide temperature range. These formulas concern the ferro-
magnetic resonance frequency and the susceptibility, and their deduction

is based on the use of the two-time Green's temperature functions. The
calculation method is greatly gimilar to that of Ref. 1. The system

concerned is described by a Bamiltonian of the form K= ‘% + IE'(t) with

R (t) = (2:) V;),e"ia)c , where ](o and V,, are operators which do not
Q

explicitly depend on time, and %' is regarded as 8 slight perturbation.
Pormula (37) is obtained for the resonance frequency Erx

E_= VAxAy - 2p Vim + op(8,_ - ) (8 +opu(F, - nz)}' . It is an ‘)(

r
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rromagnetic Resonance

Ref. 4) to any temperatures.

of C. Kittel's well-known formula (
ibilities in a plane-

1icit expressions for suscept
field and formule (39) for a circulsrly polariz-
ed radiofrequendcy field. The ferromagnetic resonar.ce lines were §-shaped
which is due to the fact that in the approximation used here the Green
functions show poles only on the real axis. In higher approximations
divergency lines are observed {nstead of poles, and it may be expected
that the lines have rather Lorentz ghape. A consideration of the inter-
action with phonons or conduction electrons, for example, also leads to
a finite line width. Formula (3) is deduced in an appendix. N. K.
Bogolyubov is mentioned. There are 5 references: 3 Soviet, 1 Japanese,

and 1 American.

extension
Formula (38) glves exp
polarized radiofrequency

gteklova AN 55SR Moskva

ASSOCIATION: Matematicheskiy jpstitut im. V. A.
I A. Steklov of the

(Institute of Mathematics imeni V.

A5 USSR, Moscov)

SUBMITTED: July 18, 1959
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. AUTHOR: Tyablikov, S. V. NF ( . }
. i 11 (General Rela-
f Ferromagnetic Resonance.
TLE: The Theory ©
T tions)
5 . 2002-201%8
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9; PP

-t temper-
Green's retarded two-time
: roves that by means of 2 S
e fThitizzgoingwledge may be cbtained concerning gicisng jE yoé(:he
:E:izutuzny assumptions being necessary as to the Hamilvo e

p R > 2).—
8 in 8 ste f's] t e w tte down om 8n €8 e pa er \
¥ . a 10!18 ar rl n i ' e
p m S me equ C 11' [‘i r f

For the increment e () of the pagnetization vector uS: V(
3 1 whara g is she Bohr
() - wo8E(8) - Zj X @ sl (1:2), @

B intersLty
neton, G the frnquency of the radio-frequency field, h its G Gé
ma
24 ' . r. A definition is given cf: 2/963) =Znip af
X 8 the suscaptibility tenso
a
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ier nsi of the twe-time
(1.3), where ¢¥ represents the retarded Fourjer expansicnh
.3), .
| M 'Q‘-h exp(-i0%)
i , M(%) = X (\y
E . Green function. Furthermore, (%) 2&) (A ygitg

\
(Q>O) i c% moTrse
jtten down. These equations are n ~.V(
+X, p(—n)hg exp(lﬁt)} (1.5) is wr

Y \ £ r that the adl\.-‘fl‘e usnc fieid is in the
[’} q A y
estl a ed ASShII'.lnb ' )
010891 in g ( X ( ¥y
Xy plane’ equatlons 2. 3) are der;-‘eﬂ fo "(SZ) Q ) &2 and

.0 2. 12), where
X (Q). Herefrom one obtains: X (Q) = 2vG (Q“ 93((2))} ot' the behavicr
X (é) w{G,Z(Q + Gy () i Gy @ —v{~u1,\§2) ' b’é(w\ JR_(@); and
of X in the resonance region one obtains: K (Q)

9 Q) ~ C(x-K,)R.(Q) (3.15). Here, K = @(ER)/F (-Eg)s ¥4 = é (Eg)/F(-Eg)s

re ma functicna). The
¢ = 2nip’F(-B )/aE A(E ) (3.8). (F, P, $, wure matrix

a e ahs()l(} t;l()“ Q¢ I anel l) !he 3 in b"'s1-°l: nnd
g.‘{ y J -
1 1!1 h a ] ° FO hls p ] PR 13
tl’le at telluah [#3 63 t e l eI T t uT DOQE the tur tions
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F(R) = ia(Q +89); &, (82) = ie.S? (5.2) are written down, and for the
Gr functions he derives the following relationss G11@2) = -622(-9)

- (1/8)Q, -R)/@ -R7)s ) - (R - -(1/aR,/ @ -23)s

SBR = 92 Qz (5 3) In appendix I, the Green functions are defined by

means of Helsenberg operators, and in appendix II, the complex matrices

¢(E) and F = G are defined. The author thanks Academician N. N.
Bogolyubov for his advice, as well as Pu Fu-cho and Ye. K. Yakovlev for

disoussions., There are 13 referencest 9 BSoviet, 2 US, and 1 Japanese.

ASSOCIATIONs Materaticheskiy institut im. V. A. Steklova AN SSSR, Moskva
(Institute of Mathematics imeni V. A, Steklov of the
AT USSR, Moscow)

SUBMITTED February 5, 1960
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AUTHORS: Potapkov. N. A. and Tyablikov, S. v.
L i

TITLE: Theory of the s-d Model s
PERIOPICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2733-2742

TEXT: In the theory of ferrcmagnetic metals, taking account of the effect
of the interaction between conduction electrons (s-electrons) and d-elec-
trons, which are regponsible for the magnetic properiies, upon the materisl
characteristics 18 of interest. The authors deal with this problem from
the point of view of the s-d model by S. V. Vonsovaskiy (Refs. 1, 2). The
effect of this interaction upon the magnetizatlon,electrical conductivity,
regonance, etc. has peen investigated by Vonsovskiy et al. A number of
these results are subjected to & renewed theoretical investigation, and
geveral formulas are derived, which hold within a wide temperature inter-
valy for this purpose ihe authors use the tWe - time temperature (advanced
end retarded) Green functions. Among other things, energy spectrum and
magnetization are calculated in third approximation with respect to the
coupling constant. It is shown that s-d interaction cauges a gap in the
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spectrum of the elementary excitations of the spin-wave type. Due to this

interaction, the spin-induced degeneracy of g-electrons ig partly reduced,

and the s.electrons are magnetized. The entire magnetization of the system

is composed of the magnetization of s-electrons and that of d-electrong,

Formulas are algo given for the entire magnetization (spontaneous magneti- T
zation), taking s-d interaction into account, Thesge formulas correspond tc
those obtained by Vonscvskiy et al, and have been pPublished in an implicic
form in Ref. 11, There are 1! Soviet references,

ASS0CIATION: Magnitnaya laboratoriya AN $SsR (Magnetic Laboratory AS
USSR). Matematicheskiy institut im. V. 4. Steklova AN 8SSR
(Institute of Mathematiosg imeni V. A, Steklov 4AS USSR)

SUBMITTED: June 3, 1960
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¥ heory of
§ Retarded and advanced green functions in the quantum t!
K i1sotropic ferromagnetics. Acta phys Hung 11 no.u:3%3-3311;?gs

Moskva
1. Matematicheskiy Institut im. V.A.Steklova AN SSSR, ’
(for Pu Fu-chouch and Tiyablikov). 2. COb®yeinennyy Institut
yadrenykh issledovaniy, Dubna, 8SSR (for Siklos)

(Quantum theory) (Magnetism)
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: ;'_A‘JTHORS: . Tyablikov, S. V. and Pﬁ Fu-cho

?;TITLE:v:fJQQ Higher approximationa in the theory of ferromagnetic
' B resonance . , ..

- . ;‘ATYPERIODICAL: sFizika tverdogo tela, v. 3, no. 1, 1961, 142-145

i
i
i
i
|
1
!
s
]
i
{
4
t
!

: .,TEXT: The present paper “deals With a method of calculating the Kubo )
-7expansions (3. Phys.-Japan, Vol. 12, p. 570); the method is based upon the.
jg»use of the. many-time temperature retarded Green functions. The reaction :
+..0f & system: with a time- independent Hamiltonian K to an external perturba-

‘ftion,X)(t) is: investigated.l If the perturbation. vanishes at t=-o00, the

4 5
'-densitj matrix has. the following form: ¢o=¢ 0/, In an adiabaticelly

' foccurring perturbation, the density matrlx changes and becomes equal %o

=40 .

e S oo o T

= S -
--u: e . i B -
- . . s

,.:“"7 " s o X GWJIXI(‘J) [# (1:-—-;). [72 (1,,), po],,.]ew,f v

B et dite TIom e
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. where T (T) = R (T)e . Tha perturbed mean value of any non-

A(t)-—Q" apAp—<A>+ 2, WAL, (2)

h 7 e

o A(t)-(—-:) j dé, jdr,.v.. T éd 1w 2

T

AT %o £ -1t :
. where A(t) = ) <.A.> a Q spAgzo, Q = sp P . If the function .

:';'_':-g(t 1;1)9(1;1 -T )....G(’f 17T ) is in‘troduced, (3) may be written in the

’;TA(!) (—f)'f . ff{fx dto(f—t,)O(t,—-v,)...O( -1

—',t-) X

o

><<[-.,[A(r). 73(1,)], ;2/(,,)], ,;,(, )],
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- ;’:‘(4) may. ve replaonﬁ vl L%

R that the mean values -
- From the o clic invariance of the trace it follows
"'ﬂfﬁider the gign of -integration depend only on the differences t-T4,
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ﬂ:;‘In the following, & periodic perturbation X!(t) - Zﬁﬁaexp( -1Qt+¢t) is
:atudied, where Vg - ‘does not explicitly depend on timé, and th- Yb: Thus, o

r MA (t)- 2 (....,'y I s j dt,...dc 0(!——1,)0(1——1,) e(t,_,__z,);( N

X <[' ve lA (')v Vn, (‘n)]' Vn.(‘n)]’ e V, (1 )] &= R Bt ), (5)‘ o

i e T‘ 1—t’; jt is therefore possible to generalize the two-time ~
-'.'_‘1 2 "00 ‘

.'retarded Green functions to-(n-1)-time functions:
oo, ety m e i =) =0 — )05 — ) - Beyy— ) X
KL TAO, VoG Vel VeGP O

Ef;or 1n Fourier representntion-

GS')

;o (E" cee )x e—ll’.(l—u)' —u,(«,_,..,,) )
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'---.',.From (5) (7). 1t follows that L
: 6(').4(!)'."9' 2 _(—2«1)- Gg;gm 2, +9, -'.‘-'.'1?'9'-.1’}.1. o

o J,—Q--.. e —l—(n—-l)u, vy Q._.1+Q +2u Q +le)e—‘(9.+9'+. ,{.y (8}

1 The Fourier form of the retarded Green function for real arguments must be

B | considered to.be their limit in transition from the complex plane to the i

B -\ real axis.  Time. ‘enters into (8) only exponentially; if the exterior_d% P

N turbation. containg one harmonic of the frequency, the frequency in I\2/a(%) -

B 0 iz doubled (29), in the third correction it is tripled (39) etc. -Using

38 a method desoribzd in an earlier paper it is possible for the (n+1)-time

Green fanction: Gl (t T Ty- 1-2,...7 - ‘n) to obtain a closed set

e et 2

o

;. o.ooo

L of oquations.' With.Q-—>0 (8) mey be considexed to be time-independent
f,;perturbation-theoretical expansica. As an exemple, (8) is now applied to
“the theory cf a linear uniform oscillation in the case of ferromagnetic ;
" resonance. By means of the’ Hamiltonian ' 5

P : |
- - YTA(e,0p)8E8F, —pES” cosflthyS" (s = F5§) aesortving the |

8y , one -obtains 2,,.“2 -u : - : i
T e sz(t) .- thz (2._2_0.19)5 i:(;)-s?Qt T —‘L(%-b—'ll sin2nt|, which :
-t () t
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apart from the J-term agrees with the corresponding classical result,

l-)O- 2uH is the regonance frequenoy; € = (S?A . There are 6 referencest

5 Soviet-bloo and 1 non-Soviet-bloa.

ASSOCIATION: Matematicheskiy institut im. V. A. Steklova AN SSSR Moskva
(Institute of Mathematiocs imeni V. A. Steklov, AS USSR,
Mosoow)

SUBMITTED: May 25, 1960
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AUTHOR ;  Tyablikov, S. V. ° ‘
T T T

CMITLE: The method of Creen's function in the theory of adiabatio
e approximation

. PERIODICAL: Fizike tverdogo tela, v. 3, no. 11, 1961, 3445-3460

- TEXT: The interaction of a particle (or a system of particles) with a
~quantum field is investigated in adiabatic approximation with the method
" of the two-time Creen's functions. The resulting generalization holds for
-Ztemperatures other than zero. The system under consideration consists of
N electrons which interact with phonons within the volume V; direct

~;interact10ns between electrons are not taken inte account. This gystem has
the Hamiltonian

;g z Tk&h,ag'.”‘GZA (Pgb Fé—qp-q)"“ Z“’q 1Y (21 1)
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\ .o
P' - u?*.) éﬁ, lak—'. 1)

61 ::p..'; P’P!: = P',Pg; (21 2)
o
Ay=g(q) VW (g(9)—0). 2,3)

-fék d.and bq denote the Fermi and Bose operators, respectively; k,q - the
S . .
‘wave vectors; o - the spin variable; Tk and th - the proper energies of the

free electrons and phonons; r(c 41) a formal small parameter; g - a function
-of g the form of which depends on the peculiarities of the problem. The
electron subsystem is described by anticommutating Green's functions

B ap 8> = AR 0 T, 12,5+

-+ E A,(c,—!—.é__’) <<at~.clé/,.> -+
(t—i"k-)qno)

{

+e - A’<<(ﬁ'+-ﬁ_’) ay., |4, i
:k-’k"'.—')q=o) o '
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g E((pq""p—g)an, . l d/. D= Tl' «@q'ké—c) O, | 47, 2 ‘

+ 3 Ae,i_ ) LB B_)an, . d
[ -
(k’—l'—l—qno) _ ) !
+-e z Af«(pv"—é—q) (p"."é—q')ak'.ulé , .>>+
uuim£=m }

"" o <<(p ""'é )atv;l >>"_',(V; q)(((p ”"'é_q)a:n,,!“/, Do (3,2) 4

Then the auxiliary system of functions uf . is introduced- it is defined
aé 'ithe ayatem of eigenfunctiona of the equation , |
Tu o+ A (o +6_ )“k"/ Eyuy (3.3)

e
=
=
—
=]
[
—
\X

nud olalled "gquivalent wuve equation" The functions oq are assumed as

given. "In the firat approximation up to and including terms of the oxder
of &, .

; I
éé’ﬁ%‘;&ﬁ i Wé‘v«}p& =5

el R ke .;u_m i~4:. ‘:2%;" j

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757710005-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001757710005 8

R oS

..1 T

FASUSISITASHT W R A T DS SR ) PR e R S 4T,
L R I S o P S S O S R R

b /181/61/003/011/031/056 B
The method of Green's function in the... M?}/ =

s SRS S

E (ia,,', ldg, = p= Al — 13,1+ Ti ey, Ly,
+ 3 Ae,é_)<a, ld, D (3.6)

. ¥
(k" m—ge20)

el

5 -

ia derived by cutting off the infinite series contained in (3.1) (3.2).
In this approximation, the electron subsystem iz separated from the
phonon system. The approximated equation for the sccond and third
Green'e funotions read as :

S

LTI e

g L

. E(((P'—Q— ’1) d..' 'l >> = Tu <<(§1:‘;§——;) Ay~ a.t d}. aj\? ~+-
-+~ z A, (c,+C ) BBy | 4+ ’
(O (p-:'—o)
2! A @ABIB B DKy BT
(

(l'
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The method of Creents function in the...

and o

E<<a."ldl">>—_.A(k N, "‘Tk\\anl"l Spei-
-+ z A'(c'-o-é_')((a,,_,l,,f',_;’., }

P e ;
+G’2M(k kl)<<ak, |a/,>1 (3y20)

)

. 2
the latter taking account up to including termn of the order ¢ . M(k, k')
denotes the mass operator. For the mean cnergy,

S o= 2 5,0 2 20N ma 2 N
v, - w42 @ ﬁ’)qkn\,[u,m,‘ -4 (qL) (A5 / Cog - (vya) )l(%:)n.,‘lk,‘,‘ﬁ(_q’.,‘ (4.8) '
’ ’

is found. For terms of the order of magnitude of v~ inclusively,

N
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2 ~ A N
Wo—' PU +2 E Tkﬁ | uk.v! - 2 —“-""l"‘p_ﬁ-}){-:

'llq
(X, v) (g}

3 il P~
kv

na,,,u,_,,,l . (4, 14)

_42

tH '(h ) i

v

is found. In VW (v) A (0) +pv /2 (4.15) %, is mean cnirgy at v =0, and -

uv/2 ig the klnetic energy of motion of the elcctrons with mean velocity v
and effective mass p. In the coordinate representation,

W,=pv'-+234, H (x)T(—-tv,)p {(<)dx -~

[
_";‘ ‘” V(x—y)p(x)o(y) dxdy,
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‘holds for W, and i
W,= -E'i’f--s- 2 2 1, [0 (x) T (—twa) 40 () o - !‘ !
- — L[ [V (e — ) ¥ ()8 (o) dxely, 4,2 )
———————— e v o e e e e e e e ;
for low V. At non-zero temperatures, local states are only %o be _taken !

8 into acoocunt where particle density is not too small or volume per o -
¥ particle is not maoroscopically great. For a phonon subaystem, the L
il . equations s
5‘ = t E-ad(v, g)+tly ‘ . *
([E—!—C'(U. q)]’—“m:)r(% P)='§;“A(Q—P) ’/‘W ‘
— ¢ TUAAH G DT P (6,12) J
) A -
{1 : i
l’m'r’(q’ p):EI‘(q, p).“-i;_s/f;A(qﬂp)' (6, 13) !fi
—-- ’-f
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with k R
5 r'(q, p).-=-}_;: (B, 1B, >+ <y 1By)s
By (9 p) =";,%?" (€GB, 5,> — B4 189

hold for the two first Green's funotions. Finally, the behaviour of the L
phonon subsystem is calculated for v«=.0. In the second approximation of b
the adiabatic theory, several quantities can be caloulated from the )
phonon operators. The average value of the energy operutor of eleciron-
phonon interaction and the operators of the proper energy of the phonons

(6,11)

(NN

read as e e e o
: Q:*-m’ ' B

<xl>=2 %Aq <p|P| =8 Z)Iaf.ll’ "2},'.9_;!'[“’9 (2N,4-1) - 2] (7.10) - i

. (9 5] : H )
and : et P

o= S0 =t Do Dot =G A+, @1

) m ) *
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réspectively. There are four Soviet references.

~ASSOCIATION: Matemsticheskiy institut im. V. A. Steklcua AN SSSR Moskva
(Institute of Mathematics imeni V. A. Siaklov of the
AS USSR Moscow)
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8,/058/62/000/010/079/093
A0G1/A101 .

Siklés, Tivadar, Tyablikov, Sz. V.

Formulas describing ferromagnetic resonance in uniaxial ferromag-
netic materials

Referativnyy zhurnal, Fizika, no. 10, 1962, 79, abstract 1OE599
("Magyar tud. akad. Kdzp. fiz. kutatd int. xBzl." 1981, v. 9,
no. 4%, 193 - 196, III, IX, Hupgarian; summaries in Russian and
English) \

: !
The temperature-time Green functions are used to derive forrlas --

describing the ferromagnetic resonance absorption in uniaxial ferromagnetic ma-
terials. Specimen shape and respective demagnetizing factors are not taken into
account in the calculation.

[Abstracter's note: Complete translation]
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' 35970
0,,\,_'1,‘77 ) %ég ; %g (1) 4064/000/009 /0086
AUTHORS 2xgpli&gxh=§£=¥imand Moskalenko, V. A.
TITLE: The method of Green's gquantum functions in the theory
of multi-phonon transitions
SOURCE: Akademiya nauk SSSR. Hatematicheskiy institut. Trudy .

v. 64, 1961, 267-283

PEXT: A mcthod is proposed for calculating the characteristic
function of phonon transitions; the method involves the use of
Green's gquantum functions. Phe multi-phonon transition-probability

I& is determined (to within a factor of proportionality), by the
: quantity
J(v) = :;j W l(bonil (q)‘am)lzo(E - E - hv) (3)
L mj . ba : bn Tam
(m,n) g=
Curd 1/ 8 \/
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where v denotes either the frequency of electromagnetic radiation
(in radiative transitions), or it equals zero (in non-radiative
transitions); W is a weighting factor; B, and By denote the to-

tal initial and final energy of the system. Expression (3) was cal-
culated by M. Lax (Ref. 4: The Franck-Condon principle and its
application to crystals. Journ. Chem. Phys., 20, N 1, 1725-1760,
1952) by means of the Fourier transform

o
I(t) = BJ(\))e-?’fi"tau

-2

e )
2;1)tdt
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By virtue of formulas.(3) - (5), one obtains

i i
—"ﬁH T :ﬁﬂat -3H

b a
Mba(q)e e

| O |

(%) = 1 —— sp|f_(a)e 6
spge_BHa‘ [ *e ©

where Mba is the. matrix element of the quantum transition. 1f Mba

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

.f (%) = ]Mba]ZS(t) | (1)

where , _
s(t) = U(t); ' ' j’
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i i
Ht - H t
U(t) = el @ g A D (12) '
if Mba is a linear form:
- ) (wb + Wb ) (16)
I
then the characteristic function is
fue
Y oae -
(%) = Sj [/11 Gy (g pp|e) + ‘%1"/123’2(/“1 polt) + \/
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The method of Green's ... D299/D301
+~mlM2F(uPp H)*-N h G(p,ﬁawll (17)
(where G1, G2, F1 and F2 are given by expressions involving b and

U(t)). The proposed method involves calculating (11) and (17) by
neans of Green's quantum funciions. The method can be also extended
$0 more complex Mba’ Three temperature-time Green's functions are R

introduced; the first of them is

o, 8, )
5, (%) (22)

Dlpys Tylpgs T

card 5/8
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Phese functions differ Irom the ordinarily used functions; theyr
nave no time-homogeneity. In addition to the functions (22), the
functions

- RGO TACHE

?(P" 1‘)— I»‘S'..“) ]
Plh, Ut

ol 9= B G0D

are introduced. Calculation of S'(t) reduces to determining the
functions (22) and (26), followed by addition and integration. The
functions D are sought in the form of sums of P and A Twhere the .
new functions A satisfy a systen of equations). Thus, & closed fi—’if
nite system of equations is obtained for the Green functions. With
small t, the functions ¢ and A are calculated by an approximate me-—
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thod (itoration). Phe obtained approximate formulas determine I(t)
in the Condon approximation. The spectral moments of the optical
pands can be exactly calculated, i.e. the formulas for the first
moments of J(V) take into account the displacement of the oscil-
lators from thne equilibrium position, as well as the change 1in
phonon frequency during the electronic transitions. The obtained
formulas for the moments are in agreement with the results of Ref.
4 (Op. cit.). Taking into account the change in phonon frequencies,
leads to an increase in the half-width of the spectral curve; the
half-width of the absorption and emission curves may differ (which
is not the case if the frequency offect is neglected). By sctting
0 = O in Egs. (3) end (5), one obtains the function J(0) which de-
termines the probability of non-radiative transitions. After cal-
culations, an approximate expression is obtained for J(0). The
above resulis are extended to more complex Mba‘ The formulas there-

py obtained can be interpreted by the Fock-Hartree method. There
are 8 references: O Soviet-bloc and 3 non-Soviet-bloc. The refe-
rences to the English-language publications read as follows: Kun
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Huang and A. Rhys. Theory of light absorption and non-radiative
transitions in F-centres. Proc. Roy. Soc., A204, 406-423, 1950;
M. Lax. The Franck-Condon principle and its application to cry-
stals. Journ. Chem. Phys., 20, N 1, 1752-1760, 1952; R. Kubo and
Y. Toyozawa. Application of the method of generating function %o
radiative and non-radiative transitions of a trapped electron in
a crystal. Progr. Theor. Phys., 13, N 2, 160-182, 1955.
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$/185/62/007/003/003/015
24 3//0 P299/230
AUTHORS: . Pyablikov, S.V. and Hlauberman, i.Yu.
PTITLwe To the many-electron theory of liquid semicOnducisdrs
PERIODICAL: Ukrayins'iyy fizychnyy znurnal, v. 7, nc. 3, 1952,
256 - 259
TXT: Phig study is related to ar article by A.7u. Hlzuber-
men and C.M. Huzyehuk, in which the theory of liquid atomic sericoncuc-
tors was developed by way of extending the polar model to liguids iRerl. (
1: Ukr. fizych. zh., 5, 597, 1960). In Ref.1 (Op. cit) a model Hamilton- ..7
izn of gquasiparticles was considered, obtained by takiag the statistical {
n oof

average of the Hamiltonian for an arbitrarily fixed configuration
atoms, over all possible configurations. The Hamiitonian of the systenm
can be written in the form:

= = 1
H Hbachgr. * Hexc. Hg * He * Hint. (1)

where the exact Hamiltorien Hbackgr. = Hg represents the kinetic energy

Card 1/4
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of the atoms of the liguid and the interaction between these 21005,
IR : S P represents the vinetic energy of the excitatinmi
e.é%gy.ofointerﬁ tion of excitutiona with the atoms, and tne exc
~interaction energy. Eint. is not simply the sun of serms, each
depends only on the position of & single atom, but the sunm of
terms, depending on the position of several atoms. The netaticns

B
o e

) b= Pie
&)
are introduced, where ?g) denctes taking the averag

variables. ¥With the further notations
Ho = He * Hint.

b T an S u

I, a — 3P H,
nt. MR nt.
* “e)t t

2

e

+ E =H + H_,
& e g

v-

o
pel
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?c the many-electron theory ...

rztion

one car express the exact Hamiltonian for the natural config
atoms of the liquid, in the form:
E=H +H_ +V. =H + V..
e g i o i

3y neglecting the terms of order V? and higher order, one obtains:

Sp {e_PH } = Qe 'BHe . (12)
(g)

eraged

r the same approximation, it is possible to replace H by the av
H , when calculating the mean values of quantities, whose
citation variables. Analogously, &n appro-

r Creen's funciion; this equation contains
“e (instead of H). There are 3 Soviet-bloc references.

perators act only on the ex
ximate equation is derived fo
Aviv

ASSOCIATION: L'vivs'kyy derzhuniversytet im. Iv. Franka (I
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Resonance formulas for uniaxial ferromagnetic substances., Acta ph
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1, Matematicheskiy institut im. V.A. Steklova A.N. 888E, Moskva -
SSSR (for Tyablikov), 2. TSentral'nyy institut fizicheskikh issledovaniy
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cyogons: | Tyablikov, S. V., and Yokovlev, Ye. N.

PITLE: A generzlization of the spin-wave method

ikademiya nauk S30R. Doklady, v. 144, no. 2, 1962, 303-308

in system of an isotropic ferromaznetic

Hamiltonian of ithe spi
3 3 4 Areo
of Lhe interzciion among closest neighbors only, it ta«es /
. ~ L

re

()] t.8)

{ )
int, 0 is the vector linki

pol &
neishbor, I is ine exchange i orE

-
BeY-T

[\ VI ]

B
-es
3
<

tpe vector of %he i
& 4 o~
ice point wiis its ¢

9

?

c* [
<+U)

and S; iy tne component of
Rev., 117, 117 (1950}

The Hamiltonian is then
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I

primakoff (Phys. Rev. 58, 1096

tprancforned eccording to T. Holsiein, H.
(194G)) and reduced %o

# = A+ D Exdiar+
(&

L —gv— }_‘, Dk ky—hy—ky) [(Tk, + T, — 2Tk.-b) +
(R1s Ry, ks, RQ)

+ fs— Cty, + n,)] 0;.02,0/«.0/«‘ n,lﬁz 2 A (k- k=+ Ry — ky— ks~ k') X

X Yy, + Vo, — 20, )ak'a;.a;.ak'ak.a/.,,

Here, ) .
A= —pHN+ 2[28°N, Ex=pH +2[28(1—1,)
x=0,
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f=iews, a@={y xzo
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in wiiceh ¥ and 2z are the nusver of laittice voints and of neighbors,
Tesvectively. 4 method due 3o 5. V. Tyablikov (er. matem. zpurn., 11,
267 (1932)) is cpplied in order to 0dtuin periurbation-theoretical
soluiions of oquations for Grecnis two-tine teaperature functionu. ‘e V/
solutions are used to czlculate energy and attenuation of the spin v
uaves.
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PITLE: Genepalization of the spin-wave method for finite temporatures

PERIODICAL: Fizika tverdogo tela, V. 9y RO i, 1963, 137-141

. TEAT: Bloch's spin wave theory (Z. Phys. 61, 206, 1950; was first -
. generalized by Dyson (Phys. Rev., 102, 1217, 1230, 1956), then applied by
" Opechocosky (Physica, 25, 476, 1960) and Oguchi (Phys. Rev., 117, 117, 1960).
The authors here present a generalization obtained by applying perturbation~ !
theoretical methods to the advanced and retarded Green functions for '
i studying magnetization and the spin-wave energy spectrum at finite 1
- temperatures. The problem is reduced tor finding the energy spectrum for
Dyson's Hamiltonian of ideal spin waves and Oguchi's Hamiltonian: For
apin-wave energy (Ek) and attenuation (}}) in second approximation with
respect to & .
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