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Effect of solute atoms on the self-diffusion of metals. Sdor.
nauch, rab, lab, metallofis, no.5:128-137 '54, (MIRA B8:9)
(Iron-~Metallography)
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\/(l'heoty of the diffuion of (nteratitial atmne in sclt-order-
ing alloys. . M. A, Krvoglaz und A, A. Smitnov £ 2
{Lah, Mectal l'?lyxmi. TEr .S R, Kiev.). Zawr, .
l-iiw!l. i Teoret, Fia, 17, e73-80(1854); of. C.A. 49, .
¢ 3180 The diffusion of futeratitial atmus o self-ordering o

alloys with the {ace-centesed AuCu, lattice iy caled., the
\mtrestitial ateme wre located either in the center o the cuhic
cofls or at the centers of sides. Cality, show (hat In thss
_ typeof alloy at the temp, of the transt i orcered<tisordesed
diffasion and activation enagy chanpe discuntinucusly.
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o KRIVOGLAZ m. A,
USSR/Metallurgy - Alloy ordering '

Card 1/1
Author
Title
Periodical

Abstract

Institution

Submitted
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Pub. 153 - 16/2h

Kirvoglaz, M. A.

[
T L

golubility in ordered alloys, ‘I
Zhur. tekh. fiz-, Qh, 1077"1C69, Jun 195h

Considers the solubility of the atoms of a third element in the inter-
nodes of crystalline lattices of bhinary alloys of various structures.
Investigates the dependence of solubility upon temperature, composi.-
tion of allog and degree of distant ordering. Thanks A. A. Smirnov for
his interest. Eleven references (e.g. Joint works of A. A. Smirnov and
M. A. Krivoglaz in Ukrainian publications).
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KRIVOGLAZ, M., A., MATYSINA, 2. A.

"On the Theory of Regulating Ternary Alloys"

an srticle in the book "Quastions on the Physics of Metals and Metal
Science”, AS Ukr. 5SR, Kiev, 1955, 151 ©p. .

So: Sum, Noll0@, 19 Oct 56
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"The Effect of Admixtures cf Implanted Atoms on Alloy Dissocistion”

an article in the book "Questions on the Physics of Metals and Metal
Science", AS Ukr. 8SR, Kiev, 1955, 151 pp.

S0; Sum. No. 1102, 19 Oct 56
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{ Author :
Title :
Pericdical :

Abstract

Institution:

Submitted @

ST AN
Theory ~f electrical resistance of ordered alloys

T FDRlEE

Krivoglaz, M. A., and Matysina, Z. A.

Zhur. eksp. 1 teor. fiz. 28, 61-69, January 1955

The authors discuss the residual electrical resistance of binary ordered
alloys in the framework of the poly-electron theory. He shows that the
dependence of resistance upon the composition of an alloy and degree of
distance ordering is obtained in the same way as in the mono-electron
approximation. He takes into account correlation in alloys. He thanks
Prof. A. \. Smirnov. Six references: e.g. A. A. Smirnov, ibid., 17«
743, 1947; S. V. Vonsovskiy, Usp. fiz. nauk, 48, 269, 1952; A. V. Sokolov,
ZhETF, 25, 341, 1953.

laboratory of Metal Physics, Academy of Sciences Ukrainian SSR

February 16, 1954
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+ USSR/Physical Chemlstry. Thermodynamlcs, Thermochemistry, B-8

Abs Jour:

Author ¢
Inst :
Title :

Orig Pub:

Abstract:

card 1/2

Equilibria, Physical—Chemical Analysis, Phase Transitions,
Ref Zhur-Khimiya, No 5, 1957, 14683
M. A. Krivoglaz, A, A. Smirnov

on the Theory of Disintegration of Alloys Accompanled by
A Separation of Chemical Compound.

Fiz. metallov 1 metallovedeniye, 1955, 1, No 2, 311-315

The paper contains the thermodynamlc computation of the
general case of disintagration of an alioy of two metals,
in the crystal lattlice of wnich atoms of a third element
have been introduced; this disintergration consists in
the formation of a chemical compound of this third ele-
ment with the metals and a solid colutlon of an altered
compopition, The computation of the first phase repre-
senting the solid solution is carried out statiztically
aking into consideration cnly ghe configuration part o
the free energy. 1t is assumad that the disintegrating

. e R e 2 .
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Abs Jour:

Abstract:

APPROVED FOR RELEASE: A BRDOC Y : .
. USSR/Physical Chemistry, ThCITO 6/14/2000, . . CIARPREE;00513800082652001
Equilibria, Physical-Chemical Analysis, Phase Transitions, '

Ref Zhur-Khimiya, No 5, 1957, 14683.

alloy has a race-centered cubic jattice and that the
interaction energy of atoms does not depend on the temper-
ature and composition of the alloy.




Kﬂ/VJéA/rz//H./)

"APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000826520019-8

Category : USSR/Electricity - Conductors G-4
Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 1620 |

Author ’.MMJ—M‘A" Matysina, Z.A., Smirnov, A.A.

Title : Theory of Residual Electric Resistivity of Trinary Disordered Alloys

Orig Pub : Fiz. metallov 1 mstallovedeniye, 1955, 1, No 3, 395-392

Abstract : The roa'idual elactric resistivity of trinary disordered alloys is calculated

within the framework of the multi-electron theory of metals as a fundtion
of the concentration and of the annealing temperature, taking into account
the correlation in all the coordination spheres.

G ke DA

. 5)1 27 PN _7‘:: 4 /Cjﬂ /U/.” T

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000826520019-8"



T ———
A TO Gl 7.

s e ST SR FACE O T AENENENS MDA SUSSECRIR RS s aremey m e T

"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8

— BER R
<

. USSR/ Paysical Chemistry - Crystals B-5

Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 10988

Author
Title

Orig Pub

Abstract

Krivoglaz M.A.
~BoIubllity In Alloys Undergoing Orderly Arrangement

Fiz. metallov i mstallovedeniye, 1955, 1, No 3, 393-k03

Within the scope of the usual statistical model of an alloy, an analysis

is made of substitution solubility of atoms of a thitd element introduced
into a binary alloy. Calculations are performed at quasi chemical appro-
ximation in the case of alloys vith body-centered cubic lattice. Solubi-
lity in the alloy depends upon reverse temperature, not exponentially as

in the case of pure metals, but in & more coxplex manner. Under definits
conditions the graph of temperature dependence of solubility should shovw

a minimm. At the point of transformation of an alloy with beta-brass ty-
pe of lattice, to an ordered state, the curves of temperature dependence,

or concentration dependence, of solubility, must shov a break. On orderly
arrangement there 1s possible a drastic redistritution of admixture atoms
at lattice points of 1-st and 2-nd kind. This phenomenon can be utilized
for experimental roentgenographic detasction of superlattice in binary alloys
having proximate atomic factors of scattering. Part I see RZhMet, 1956, 66T.
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USSR/Solid State Physics - Phase Trapsformations in Bolids, E-5
Avst Cournaly Referat Zhur - Fizika, No 12, 1956, 34736

Author: Kriveglaz, M. A.

Ioatituticn: Metal-Physics laboratory, Academy of Sciences Ukrainian SSR
Title: Solubility in Order-Disorder Alloys, II
Original Periodical: Fiz. metallov i metallovedeniye, 1955, 1, No 3, 393-403

Abstracts Within the framework of the usual statistical model of an alloy, an in-
vestigation vas mede c¢f the solubility of atoms of the third element at the sites of
the crystalline lattice of a binary alloy. Calculations are made in the quasi-
chemical apprcximation for the case of alloys with volume~centered cubic lattices.
The solubility in the alloy depends on the reciprocal of the temperature not ex-
perentially, as in the case of pure metals, but in & more complicated manner. Under
certain conditicns one should observe a minimum on the temperature-solubility curve.
A break should be observed on the temperature-solubility or concentration-solubility
curve at the pcint vhere an alloy having a lattice of the p-braaa type ic trapsferred
into the crdered state. A sharp redistribution of the admixture atoms at the sites
of the first or second kind is possible during the ordering process. This phencxenon

el -
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USSR/S0124 Stats Physics - Phase Transformations in Solids, E-5

Abgt Jourmal: Referat Zhur « Fizik\a, No 12, 1956, 34736

Auttor: Kriveglaz, M, A,

Iratituticns Metal-Pbysics Laboratory, Academy of Sciences Ukrainian 8SR
Title: Solubility in Order-Disorder Alloys, II

Original Perisdical: Tiz. metallov 1 netallovedeniye, 1955, 1, No 3, 393-h03

Abstract: can be used for x-ray diffraction observation of the superstructure in
binary alloys with nearly-squal atamic scattering factors.

For first part of article ses Referat Zhur - Fizika, 1955, 276k .
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USSR/ Ph,sics - Diffusion in metals
i R VoS LA Y M.A

Card1/2 ~ __ _Pub,A}8 - 4/8 o
Authors ! Krivoglas, M. A., and HSuirnov, A. A.

B e
Title ! A theory of atomlc diffusion in alloys

Periodical 1 Usp, fir. nauk 55/3, 391-kh2, Mar 1955

Two theories (out
Abstract ! An explanation of the diffusion phenomena is presented.
of txhgae mentioned) on the atonic diffusion are discussed, 0::: e?'::g \
explains the diffusion phenomena as the atom movementa‘ along the :.al :
{nter-sites. The theory ccnsiders two types of cubical structure crystals
1, of thoﬁ ~brass crystals wish regularly and irregularly arranged atcms;

Institution: cosesve

- Subnitted ¢ sesss
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Card 2/2 Pub, 118 - 4/8

Periodical 1 Usp, fiz. nauk 55/3, 391-442, War 1955

. ther theory expiains the diffusion
Avstract - aggnir;e:i :t;eul-:: :to:\ygzvem':}r‘x:noalong the vacant lattice sites. Hethod:
gor determining diffusion coef{icients are prusented, The dzgegid:::sgd
these coefficients on temperature and erystal concentm 1e Al e uston
and formulae for the coefficients are derived. The & dj,:cussed
phenomenon in the regular or {rregular crystals are also .
Twenty-nine references: 25 USSR and 8 USA. (Graphs; diagrams.
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USSR .

Ao745*  Thewy of Diffwlim of Aturas iu Alloys. Teorlle
diffasli atamuy v splevakb. (Rusiia ] M. A, Kevoglas aad
A. A. Smirnov. Ulp‘fih‘ Fisichesi:thk Nouk, v. 69, no. 3, Yar,
1955, p. 3ul-442,

Ditfusion «fected by vacancy me hauisa frtersitially i iy atal
lattive; equations for determizning, diffusion coctlicient 1 alloys
uf g-bisss, FedAl, ete, Diagrana, graphs. 20 cof.
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KRIVOGLAZ. Mehs N
= S0lf-diffunion of allays, Sbor, pauch, rab, Inst, metallofiz, AN

RA 11:1)
ftunton of ol (M1
USSR no,7:95- O%n1;6 slon) (Alloys--Metallography)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8"



"APPROVED FOR RELEASE' 06/14/2000 CIA-RDP86- 00513R000826520019 8

AT Oy SRR R B S R e S B e 3

—— 2

KRIVOGLAZ. .h.; KOGMZKINSKIY, Yu,

""‘"“-‘I")'i';fuaion in solids during heating, Sbor, mauch, rab, Ianst, metal-

lofis, AN USSR no,7:105-11%4 156, (MIRA 1121)
(Solutions, 8011d) (Heat--Conduction)
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USSR/Physical Chemistry - Crystals, B-5

Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 229

Author: Krivoglaz‘ M, A,

Institution: Nope
Title: A Comparison of the Theory of Luminescence of Solids with Experiment

Original
Periodical; Optika 1 spektroskopiya, 1956, Vol 1, No 1, 5465

Abstract; The theoretical values obtained by S. I. Pekara and the author are
campared with experimental values obtained by investigating the tem-
perature dependence of the curves of the emission spectrum of the
phosphor Zn23104-Mn810QY (0.1%) » the relation between the half-width
of the emission band apd the Stokes shift of the M-centers in L4F and
for ZnSiOl;-Mn, and the temperature dependence of the pProbability of a
nonradiating therma} transition (quantum yield of Phosphorescence) in
the phosphors CaW0y,, PoWoy, MgWoy, and ZnpSi0L-Mn. A satisfactory
agreement between theory and experiment was found.
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US&R/Electricity - Dielectrics G-2

Abs Jour : Referat Zhur - Fizika, Fo 5, 1957, 12076

Author : _Krivoglaz, M.A., Pekar, S.I.

Inst : Kiev University, USSR

Title : Connection Between the Parameters of Longitudinsl and
Transverse Optical Oscillations of Ions in a Crystal.

Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 31, No 2, 343-346

Abstract : For cubic ionic cryatals, containing an arbitrary number

of atcms in an elementary cell, the authors have used a
phenomenological treatment to derive formulas for the
frequencies and for the amplitudes {(for a specified exter-
nal field) of the optical oscillations, provided the de-
pendence of the dielectric constant on the frequency of
the 1ight is known. The relations obtained are correct
for oscillations, in which the wavelength is considerably
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USSR/Eletricity - Dielectrics G-2

P

Abs Jour : Ref Zhur - Pizika, No 5, 1957, 12076

higher than the lattice constant, but is not too large
( N £ 10 cm), so that it becomes possible to neglect
the time delny. Cases are noted vhen the relations de-
rived are valid also fro optically-anisotropic crystals.

Card 2/2
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Abs Jour:
Author
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Title :

Orig Pub:

Abstract:
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USSR / Physical Chemistry - Crystals B-5
Referat Zhur-Knimiys, No 9, 1957, 29640

Krivoglaz M. A.
not given
Theory of Diffused Scattering of X-Rays by Solid Solutions. I.

Zh. eksperim. 1 teor. fiziki, 1956, 31, No 4, 625-635

By means of phenomenological considerations a determination is

made of the intensity of diffused scattering of x-rays by mixed
crystals. The expression glving tha background intensity includes
thermodynamic quantities which car be determined on the basis of other
experiments. An investigation ir .mde of the characteristic features
of scattering in the vicinity of .oints of phase transitions of the
second kind, and the critical pc 1ts of the decomposition curve, and
also considered is scattering by weak, ideal and almost completely
ordered solid solutions.
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Theory of diffusion scatteri
ng of X rays by ¢
Fiz, met, 1 metalloved 5 no,203-211 ';7. 7 ternary a%ll{"l,l!,:.n'j)

l.Institut metallof{siki AN USSR,
(X rays) (Diffusion)
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Translation from:- Referativnyy zhurnal, Metallurgiya, 1958, Ny 6, p 274 (USSR)

AUTHORS: Krivoglag, M.A., Smirnov, AA,
) .

TIT_LE.

To the Termodynamic Theory of Sccond-order Phase Transi-
tions in Solid Solutions (K tgrmodinamichcskoy teori: fazovykh
perckhodov vtorogo roda vtverdykh rastvorakh)

PERIODICAL: Sb. nauchn. rabot In-ta metallofjz, AN UkrSSR, 1957, Nr 8,

pp 65-69

ABSTRACT: Relationships are obtained between the second derivatives of

the thermodynamic potential {) relative to the temperature T,
the pressure P, and the concentration ¢ which are generaliza-
tions of Ehrenfest's relationships for solid solutions. Within
the framework of the thermodynamic theory of second-order
phase transitions, relationships of the degree of the lower-
range order of N were calculated relative to P and ¢ close to
the transition point. With T and P constant, /) ~ N -C o,
while with T and ¢ constant, )?rv P-P,., where €9 and P, are

the values corresponding to the transition curves. To deter-

Card 1/2 mine the slope coefficient of these relationships it is necessary

CIA-RDP86-00513R000826520019-8"
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137-58-6-13104
To the Thermodynamic Theory (cont.)

to know the coefficients of the expansion of ¢ according to powers of )7 ,
as performed in thermod

ynamic theory, and the derivatives aTo/ac or
aTo/JP, where T

o 18 the transition temperature.

M.K,

1. Metals--Phase Studies

2. Me t.als-—'l‘hermodynamlc properties
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Intensity distribution of diffusely scattered X-rays and thermal

neutrons of a Debye powder pattern, Sbor, nauch, rab, Inat,
metallofis, AN URSR no,8:199-208 157, (MIRA 11:5)
(X rays—Soattering) (Heutrons) (Crystal lattices)
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KRIVOOLAZ, M,

On X-ray scattering in the neighborhood of th

. e critical and isolated
Points of a phase transition of the sesco

n0,2r114-121 Ap-Ja 's7, soond order. Uer. f%:&ﬂ:h%;é

1, Institut matalofiziki Akademi! nauk URSR,
(X-ray crystallography)
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AUTHOR: Danilenko, V.M., Krivoglez, M.A., liatysina, Z.A. and 104
Smirnov, A.A. SRR RN ST
TITLE: On the theory of scattering of the waves of the crystal

lattice of solid solutions. (K teorii rasseyaniya voln
kristallicheskoy reshetkoy tverdykh rastvorov.)

PERIODICAL: "Fizika Hetallov i Metallovedenie' (Physics of Metals and

ABSTRACT : Formulae are derived for the probability of scattering of
various types of waves ceused by the non-ordered alternation
of atoms of various types on the nodes of the crystal lattice
for the genernl case of a multi-component system with any
number of components, taking into consideration the distant
order and the correlations in all the coordination spheres.
In the assumed general cese, the solid solution crystal will
have in the non-ordered state any type of Bravais lattice,
any state and any distant order; in substituting the nodes
of the crystal lattice by atoms of various types correlation
is taken into consideration in all the coordination spheres.
In considering the starting formulae for the probability of
scattering, the authors reduce the various knovm formulae
of the probability of scattering of X-rays, of slow neutrons
and of electrons to a single unified equation:
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- Un the vhnoory cf scatteling of the waves ol the crystal

lattice of s0lid solutions. (Cont.) 104

where w is the probability of scattering per unit of tirce
and per unit of solid angle; C is the coefficient of
proportionality which is independent of the composition and
the character of distribution of the atoms and can be deter—
mined by taking into consideration eqs. (4), (7) and (8),

pp. 29-350; S is expressed by eq. (11), and some components
of this equation are expressed for the case of X-rays, neutr-
ons and electrons by eq. (12) and two other equations on P.3l.
In the second part of the paper, the formulae for the
probability of scattering are derived. 14 references, 8 of
which are Russian.

Institute of Metal Physics, Ac.Sc., Ukraine. Recd. April 2,
1956.
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The Theory of Diffuse gcattering of X-rays by Triple
iya rentgenovykh

Alloys. (Teoriya a4 £fuznogo ragsoyan

luchey groynymi Bplavami).

i Metallovedeniye, 1957, Vol.D, No.2,

PP.‘205-221 (USSR)
s by fluctuations in the

concentration of triple unordered alloy

is considered. '
the dependence o

chromatic radiation by & monocTyst
scattering, orientation of the monocrystal,

composibtlion, tempe
interatomic
assumed tha
periodic crystal lattice. This is ¢

of the different atoms of
and distortions of the third kind are not present. .
piffuse scatt Fgn thernoal oscillations of

atoms and re nob considered. In
addition, it ig assumed that the atomic ccattering factor
rest neighbours. A definite

alloy i

rature of annealing and sonstants of

e
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The Theory of Diffuse Scattering of X-rays by Triple Alloys,

statistical model of the alloy is used as in Ref.2,
Using this model calculations are carried out for diffuse
scattering of X-rays and thermal neutrons, It is shown
that the scattered intensity is deternined by the
magnitude of the mean valueg of the squares and products
ol the Fourier components of the fluctuations of the
concentration of the atous A and B in different
atonic planes, These meang values can be obtained

from the usual formulae of fluctuation theory, An
explicit expression is obteined for the scattered
intensity., A, A. Smirnov collaborated,

lhere are 6 references, all of which are Slavic,

SUBUITTED: June 19, 1956.

ASSOCIATION: Institute of Physics of Hetals, Ac,Sc, Vkrainian SSR
(Institut Metallofiziki AN USSR )

AVATTLABLE: Library of Congress,
Card 2/2

R TR Bira, /2 14l i )
APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8

]

Shy i) PIESAE SR SA NG MAT A% SEEEEASI S
Y Jo e SIS o5 RLPEGIREATY BEn AT P IR A RO T RISy o7 2
TN S MTIOR s RSN BRI SRR P 5 m&m,m SRS & A :

A

AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT

Card 1/3

e i 3 wmmﬂmmmmaﬂ PR ARAX A

RERRE AR S A A & O £

KRIVOGLAZ,H-AO, PEKAR,S.H. P‘ - 2558

"The Trace Hethod fer Conductien Electrens in Seaiconducters, I.The

Weak Interactien between Electrens and Oscillations. (Meted
shpurev dlya elektronev prevedimesti vpoluprevednikakh. Slabeye
vzainedeystviye elektronov s kolebaniyami, Rusniun).

Izvestiia Akad. Nauk S88R, Ser. Fiz., 1957, Vel 21, Nr 1,

PP 3 - 15 (U.8.8.R.)

Received: 4 / 1957 Reviewed: 5 / 1957

The present werk shews that the methed of weak binding (the de-
cempesitien accerding te pevers eof the censtant ef the interactien
between cenducting electrens and the escillations ef the lattice)
dees net at all necessitate restriotion te lew temperatures. In the
oase ¢f ion orystals rather extremely high temperatures are
faverable fer the applicatioen ef this methed. With rising temper-
ature the cenvergence of the analyzation ef the theory of weak
binding impreves and the pessibilities for the application eof this

theery beceme wider i.e. they alse cemprise orystals with binding
of madium strength.

By means ef the here suggested methed the sum ef the states of the
cenduction eleotrens at any temperature can be cenputed. This methed
is hers shertly ocalled "trace-methed"; it has the fellewing main
featurea: an eperater is censtructed, the trace of which (either

the finite values of this trace and the ceefficiants ef the

B VR Uints

At

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8

CUE E S i AR WRPEFMINLNRICRT NENT MERAIR ORGSR RIII TS0 Y WEanmsT TR G R AR

PA - 2338
The Trace Methed fer Cenductien Electrens in Semi-Cenducters.
I. The Weak Interaction between Eleotrens and Oscillatioens..

development in series ef the trace) is equal te the required
physical quantity. The trace can be cemputed in any conplete
system frem erthenerm funotions; fer this purpese ne wave functiens
have te be selved at all, ner must the eigenfunctions of any J
eperater be determined. This is the technical advantage effered

by the trace methed. The methed developed here is alse suited fer
the selution ef ether preblems e.g. fer a nucleen which is in
interactien with a mesen field.

Crystals with ion- lattices: The authers first cenfine themselves

te the case that only the interaction between the electron and a

branch ef the pelarized escillatiens ef the cubic crystal is ef
egssential impertance. On the ecoasien of this interactien with >
the electren the leng wave escillatiens with little dispersien ef

the frequencies play the leading rele., The results thus ebtained

are then generalzid fer a cubic crystal with seme branches of
dispersion ef the lengitudinal pelarized oscillations.

Hemeepelar orystals: Fer reasens ef simplicity, s selid with ise-
tropic elastic preperties is observed here, in which the
Card 2/5 effective mass ef the conduoction electrons is equal in all di-
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PA - 2338
The Trace Methed fer Cenduction Electrens in Semi-Conducters

I. The Weak Interaction between Eleotrons and Oscillations.
rections. (No illustrations).

ASSOCIATION: Physical Institute of the Academy of Science of the Ukrainian S8R,

Institute for Metal Physics of the Academy of Science of the USSR.

PRESENTED BY:
SUBMITTED:

AVAILABLE: Library of Congress.
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_KRIVIG“Z u.‘., PEnR,S.u. P‘ - 2}}9
On the Wethoed ofiTracoo feor the Conduction Electrens in Seai-

Conducters. II. he Variation Methed. (Meted shpurev dlya elektre-
nev prevedimesti'v peluprevednikakh, II. Variatsiennyy meted,
Russian).

%zventiia)kk;d. Nauk S8SR, Ser. Fiz., 1957, Vel 21, Nr 1, pp 16-32
U.S.8.R.

Received: 4 / 1957 Reviewed! 5 / 1957

The methed ef traces alse used in this secend part faoilitates

the determinatien ef the energy of the eriginal state of the
systen. Especially sll results ebtained by FEYNMAN can be ebtained
if his appreximetions are used. Mereever, it is pessidble te oem-
pute the sum ef the states of the system and the ether therme-
dynamic functions by means ef this methed at any desired temper-
ature as well as the dependence of the energy of the system en the
total mementum.

First the eliminatien ef the degrees of freedem of the eliminatien
of the system is discussed. In the present werk the methed of the
erdered eperaters ia used; it is bagsed en the fellowing: The nen-
cemmuting eperaters are marked by indices which indicate the
sequence of their effeot: Pirst the eperator with the smallest
jndex takes effect. The trace of the here ebserved sperater is
then cemputed and the appreximatien method is discussed in detail.

CIA-RDP86-00513R000826520019-8"
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On the Methed ef Traces for the

conductors.

The slectron in an ion-orzotals
interact
this connection the authers

there be enly ens branch ef
the fellowing gpecisl cased
binding and any temperature,

jen only with the longitudinal polsrized
nfined thamselves
these o-cil\gtionﬂ.
are investigatedx Low temperatures,
high temperature

PA - 2339
Cenductien electrens in fenmi-

The cenductive electron sheuld be in
oscillatioens. In

to the case that

In this connectien

weak

s and any binding,

strong binding and any temperature.

/

n interactien <ith a field) is

sperater e-lﬂ( 2 = 1/kT). The
arbitrary. A formula fer
system 18 derived.
jnte the energy of
fied in the case of varieus
meters and the temperature

Seme Conoclusiens
i

these formulae

card 2/3 (effective) mass of the

1 The sun of the

The energy of the original
exactly with the-value ebtained by FEYMANN.
gtrong coupling. At lew

states of the system (s particle
cemputed here as the traoe of the

force of binding is agsuned te be

the aversge thormodynnmio energy of the

0 this fermula gees ever
The results areé simpli-
values of the coupling pe

state feund

Fermulae
temperatures

f the eriginsl state and the
The here

developed varistien
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PA - 2339
On MNethod ef Traces fer the Cenductien Electrens in Semi-
cenducters.,

methed leads te results which, in the beundary case of weak
binding, (but alse at any binding and at high tenperatures), agree
with the results ef the perturbation theery. (1 illustratien).

Physical Institute ef the Acadenmy of Science ef the Ukrainfian S8R,
Institut fer Metal Physics ef the Acadenmy eof Science of the
Ukrainian 83R.

Library ef Cengress.
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ABSTRACT 1
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KRIVOGLAZ,M.A., BEKAR,S.I. PA - 2340
he IBRL1Uénce® Exercised by the Polarone Effect on the Thermo-
dynamics of Electron Conduction in Semiconductors. (Vliyaniye

polyaronnogo effekta na termodinamiku elektronov provodimoati

v poluprovodnikakh, ‘Rusaian).

Izvestiia Akad.Nauk 88SR, Ser.Fiz., 1957, Vol 21, Nr 1,

pp 33 - 36, (U.S.8.R.)

Received: 4 / 1957 Reviewed: & / 1957

In two previous works the authors computed the Sum Z of the states
of a crystal which has only one electron co?d ction., Res 158 may be
written down in all cases in the form Z = 2Z\° . Here 2\%/) de-
notes the sum of the states of the same system with lacking inter-
action between the eleotron and the oscillations of the lattice,
and Y depotes the correction factor which is due to this inter-
actidn. *he results of the aforementioned previous works de-
termine Y for any temperatures and any binding forces. In the

case of weak binding cannot differ considerably from 1, bdut

in the ocase of strong coupling X can be considerably greater

than 1. Thus, Y = 101 is obtained at a temperature at which it is
true that %w /kT « 3. If the concentration of electron conduction
is not too great (so that interaction between eleotrons can be
neglected), the results obtained can be generalized for the case

of N eleotrons of electron conduotion in the orystal. The cor-
responding expression is written down,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8"
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ASSOCIATION:

PA - 2340
The Inf lnence Eyercised by the Polarone Effect on the Thermo-
dynamics of Blectron Conduction in Seaiconductors.

As an example, the simple case of a semiconductor is studied,
which contains only one type of monovalent admixture centers,

At absolute zero each admixture center should contain one

elactron, so that there are no electrons at all in the conductivity
zone. A formula is given for the sum of the states of such systen.
As against the case with lacking interaction betwsen electric
oconduotion and lattice oscillations there is, in addition, the
faotor $X.

Thermoeleotrio emission: In the case of an assumed concentration of
electron conduction, the concentration of elesctrons in the

vacuunm is times as small as without consideration of inter-
action between electron conduction and lattice oscillations. In
the ocase of an assumed concentration of the donore N _/V emission
flow is also smaller by rthun interaotion is Agnorea.

In conclusion the heat capacity of electron conduction is com-
puted. The corrections resulting from taking interaction into
account are given. (No {llustrations).

Physical Institute of the Academy of Science of the Ukrainian
SSR and Institute for the Physiocs of Metals.

PRESENTED BY:

SUBUITTED:
AVAILABLE:

Library of Congress.
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KRIVOCIAZ, Moke \m o

The theory of almost completely ordersd solid solutions and weak
8011d solutions [with summary in English]. Zhur.fis,khim, 31 no.9:
1930-1942 8 57, (MIRA 11;1)

l.Akademiya nauk USSR, Institut metallofisziki, Kiyev,
(Solutions, Solid)
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- KRIVIGLAZ, H. Ao

AUTHORs KRIVOGLAZ )MlAe__. . 56-6-14/56

TITLE: eory of Diffuse Soattering of X-Rays and Thermal Neutrons in
Solid Jolutions . (Tenriya diffusnoge rasseysniya rentgenovykh
luchey i teplovykh neytronov tverdymi restvorami, Russian)

PERIODICALS Zhurnal Eksperim, i Teoret. Piziki, 1957, Vol 32, Nr 6,
pp 1368-1381 (U.3.8.R.)
ABSTRACT: The diffuse noattéring of X-rays and thermal neutrons by "ordered”

and "disordered" s01id liquids is dealt with theoretiocally. In the
oourse of oaloulations the interaction of atoms located ever so

far is taken into aocount. From the experimentally found intensity
distribution of the zero effeot it is possidble to determine the
"order energy” for various ococrdinate systems. The abnormally high
diffusion soattering near the phase transformation - and/or oritioal
point is dealt with separately. The deliberaticns made are included with-
in the so-called "mioroscopic theory'. (With 8 Slavic References).

ASSOCTATION: Metallophysical Institute of the Ukrainian Academy of Science
PRESENTED BX:

SUBMITTED: 13.5.1956
AVAILABLE; Library of Oongress
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KRIVOGLAZ, M.A.; RYBAK, 5.4,

On the theory of scattering of light near points of phase tran-
sitions of the mecond kind [with sumsary in English], Zhur, eksp,
1 teor, fiz. 33 no.1:139-150 J1 '57, (MLRA 10:9)

1. Institut metallofisiki Mmdenmii nauk Ukrainskoy SSH.
) (Light—Beattering)
(Perroslectric substances--Optical properties)
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On the Theory of Scattering of Light near Points of
Phase Transitions of the Seoond Kind.
56-7-21/66

developed by MOTULEVICH the authors here determine a
formula for the intensity of soattering of light by
the statio distribution of inhomogeneities of the
tensor of the dieleatrioity constant. Also the modi-
fioation of the dieleotricity constant connected with
the fluotuations of polarization in thas case is a
tensor and no soalar. The veotor of the polarization

> oan be divided up into its mean value P and in its
fluotuation share A P. Next, a formula for the intensi-
ty of the scattered light is obtained which is conneoted
with the fluctuations of the polarization. For the
purpose of a more exact investigation of the dependenoce
of the intensity of the soattered light on temperature
and on eleotric field strength the following cases of
seignette~electria are investigated here: certain
orystals wvith oublo symmetry, orystals of the type of
the seignette salt and of the type KH,PO,. Besides
fluotuations of polarisation also flugtuﬂtiona of
ooncentration of one of the components of the solutien
are oontained in bdinary solid solutions. The necessary
orders of magnitude for the intensities of the
scattering of 1ight by singlecomponent seignette-
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On the Theory of Boattering of Light near Points w1
Phase Transitions of the Second Kind.

eleotrica as well as by solid solutions can be
determined by independent experiments, The results
obtained here (after ohanging denotations) are
nutto’ alse for transparent ferromagnetic orystals,

ults obtained by means of the theory of phage
transitions of the aecond kind are suitable alse

for antiseignette-slectrioa and antiferromagnetioa if
the extorior elentric and nagnetio field respectively
is missing. (No Illustrations)
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Teoriya uporyadochivayuahchikhsyv. splavov (Theory of o]
5,000 copies printed.

Moscov, Fimmatgiz, 1958. 388 p.

Ed.: K.P. Qurov; Tech. Ed.: W.Ya. Mursshova.
PURPOSE: This book is intended for solid-
specializing in the physics of metals.

COVERAGE: The book
jnvestigated aspects of the theory

1ished in slloys of various compositions

plain the effect of composition and heat

Sufficient experimental data are included to

of the theory. Ko personalities are mentioned.

vhich 153 are Soviet, 140 English, 31 Gemman,

1 Dutch, and 1 Chinese. '
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aims to give & systematlc presentation of
of ordering in alloys.

The author states that
ordering makes 1t possidle to determine the short-and long-range
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rdering in Alloys)

state physicistis and advanced students

the more extensively
The phencmenon 18
atoms jand the effect
the theory of
order estab-
temperatures and to ex-

treatment on the properties of alloys.
§11lustrate the basic

assumptions
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Krivoglaz, M. A<, Rybak, S- A 57»23-5'5/56
mic Inhomogeneities in a Crystal Lattice -
on the Electron Propertiesn of & gemiconductor

(Vliyaniye staticheskikh neodnorodnostey kristallichqskoy
reshetki na elektronnyye svoys*tva yoluprovodnlka)

Zhurnal mekhnicheskoy Fiziki, 1958, yol. 28, lir 3.
pp. 940-959 (UssR)

Static inhomogeneities of the potential exist in solid
solutions, which are connected with concentration fluc-
tuations. In this case the fluctuations on the decompo-
gition curve near the critical point beccne very high.
In the present paper the authors jnvestigated the in-
fluence of static 1nhomogeneities on the free length

of path, on the mobility and on the partation function
of the conduction electrons in 8 semiconductor- Know -
jedge of the partition function on its part peraits to
deternine the equilibriun concentration of the elec-
trons, the therno-emission of e¢lectrons froa the gexi-
conductor, the neat capscity of the cas etc- (Reference
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{nfluence of Static Inhomogeneitiaes in a Crystal 57-28~5~5/36
Lattice on the Electron Properties of a Semicon-
ductor

3). The computations were perforued by perturbational
methods under the agsunption, that the potential pro-
duced by the inhomogeneities jg sufficiently snall.
Besides, the approximation of an {sotropis continuum
vas used. In 8 rigorous consideration of the interad-
tion of the polaron with static inhomogeneities not only
the direct effect of these jnhomogeneities on the elec-
tron, but also on the polarization well of the polaromn,
which ig connected with the modification of normal 08~
cillations anu the energy of the interaction of the o8- .
cillations with the electron ghould be taken into accoun%.
The here given formulae for the free path and the motion
are based upon Lorentz's solution of the xinetic equaticn.
They can be applied in cages, where the probability of
dippersion 1is only dependent upon the dispersion angle
and not on the orientation of the wave vector of the in-
cident wave with respect to the crystal axes. The prota-
bility of fluctuations of magnetization near the Curie
Card 2/6 tenperature can be determined by means of the thermo-
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Lattice on the Electron Properties of a Semicon-
ductor

-dynamical theory of phase transitions of seconi xind Yty
Landau (Reference 6), which was developed by Vonsovskiy
(Refercnce 7) and Ginzburg (Reference g) for the appli-
cation to ferro-nagnetics. I1f the dimersionrlens parant-
than unity, then the correc
tion of the par on at the Curie point son-
nected with flu thr_ﬂagnet*zation, proves
to be greater by the factor of éb' in she cage of strong

interaction than in cage of weak interactisn. 1f E
then the correction in case of strong interaction wit
the oscillation increases Dby the factor of:

2\[E" .
N\ From this it can ve seen, that the fluctuation
n 3%T

in every case of a marked correlation with the ogcilla:
tions exertsa greater jnfluence than in case of veak cOT-
relation. In a TOUEh numerical approxlmation only the ex-

/ /



Influence of
Lattice on t
ductor

card 4/6

APPROVED FOR RELEASE: 06/14/2000

E:
f 06/14/2000 CIA-RDP86-00513R00082652001

PRI RERERE BEASHE L MDA M e 9 '8

CTTaAN v

Static Inhomogeneities in a Crystal 57-28-5-5/55

he Electron Properties of a Semicon-

change reaction with the fluctuations vas taken inteo ac-
count. Near the Curie temperature a dependence of the mag-
netic gusceptibility on the nagnetis rfield in ralativaly
woax fields must pe observed. Apart frod +ne usaal DIz
ficationa of mobiiity reducind this xobility also an ano
alous modification of mobility in the nagnetic ficld zau:
sing the increass® of wodbility wmust take place. At tCIP2T3-
tureca sufficiently near the Curie point thia effect mej
prcponderata. The modification of the partition function
nist also be observed in this range. Experimental investli-
gation of the dependence of the aobility and of the con-
centration of conduction electrons on teaperature ard on
tha magnetic field should be of interast particularly in
that case, where the tranaition to the ferromnagnelic state
proceeds at lov temperatures. The computation conducted
on the basis of perturbation theory ias not applicable to
piezoelectrics. In piezoelectrics and in the pyro-elec-
tric range a strong anisotropy of mobility must be cbser-
vable. The energetio gpectrunm ot conductiozn electrons 1in

CIA-RDP86-00513R000826520019-8"
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piezoelectrics markedly differs fron that ir ideal oIy~
astals. As to {1ts nature jt is nearer to the energetical
gpectrum of electrens insa 1iquid. The fluctuations of
the composition in solidvsolutions exert a great influ-
ence on the electron properties of the semiconductor.
Partioularly strong effects must occur in the vicinity
of the critical point of the decomposition curve. In the
ideal solutions of the investigated type the free length
of path 18 jndependent of temperature and is inversely
proportional to c(1-¢). The aobility is inversely pro-
portional to % and c(1-¢).

There are 2 figures and 15 references, 11 of which are
Soviet.

LSSOCILTION! Institut uetallofiziki AN USSR, Xiyev
(Institute of Metal Physics, 43 Ukrainian SSR, Xiyev)
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—

TITLE: The Theory of the piffuse Scattering of X-Rays and Thernal
Feutrons by 8o0lid Solutions. III (Teoriya.diffuznogo
rasseyaniya rentgenovykh luchey 1 teplovykh neytronovy
tverdymi rastvorami. 111) Acoowmt of
Geometric Distortions of the Lattioe (Uohet geozetricheskikh
iskazheniy reshetki)

PERIODICAL: Zhurnal Eksperimental'noy 4 Teoreticheskoy Fiziki, 1958,
Yol. 34, Nr 1, PP 204-218 (USSR)

ABSTRACT: without using the approximation of the elastio isotropic
continuous spectrua the present paper {investigates the
general case of the replaoomont-nolutiona with any composi~

tion and any values of the parameters of the far and near
order. The intensity is here oalculated by & aimple nethod
which represents & goneralization of the method employed in
the first two parts of this seriea of artioles to the oasé
with ocourring distortions. In this method, which may Ye
designated as method of the fluctuation waves, the authors
investigate the Fourier (?ur'ye) components of the
fluctuations of the composition, of the degree of the far
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order or of other internal parameters oharacterizing the
state of the orystal. The equations which connect these
fluctuation waves with the waves of the geometric waves are
gsimple, wherefore the intensity of the scattering oan easily
be expressed by the above-mentioned Fourier conponents. The
distribution of the probabilities of the fluctuations is
determined by the thermodynanic theory of the fluotuations.
By this method the anisotropy of the crystal and its atonioc
structure were explicitly taken into aoccount, The Compton
scattering is not taken into account here. The calculations
are performed within the frame of the kinematic theory of
the soattering. The scattering of a monochromatioc radiation
by & monocrystal is {nvestigated. At first a disordered
solid roplaoomont-aolution AB with any composition and with
any values of the parameters of the near order is in-
vestigated. In the elementary oell of such & solution an
atom exists. The oourse of the ocaloulation is followed step
by step. The dependence of the intensity of the diffuse
soattering on the concentration generally is not aimple,
even in ideal solutions. The intensity of the diffuse

CIA-RDP86-00513R000826520019-8"
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gcattering in the environment of the nodes of the inverse
lattice is especially high in such golutions vhich are in
the environment of the oritical point on the disintegration
curve, It is not hard to generalize the results obdtained
here to orderly aolutions with any structure with inversion
center. In the presence of distortions the intensity of the
soattering is also expressed by the concentrations at the
nodes of the different kinds and by the parameters of the
correlation. The method given here ig slso suitable for the
solution of other problens which are connected with the
geometric distortions in the solution, e. B for the
determination of the electric registance, the elastic energy
of the distortions, tne avorage square displacement of the
atoms etc. There are 4 figure and 20 references, 1l of which
are Slavic.

Institute for Metal Physics AN Ukrainian 8SR
(Institut metallofiziki Akademil nauk Ukrainskoy 8SR)
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Krivoglaz, M. A. 56-2-14/5%

The Influence of Inhomogoneities of tte Crystal Latticse 01 tae
Thermodynamics of a Gas of Quasiparticles in #nCrystel
(Vliyaniye neodnorodnostey kristallicheskoy reshetki na tearno-
dinaniku gaza kvazichastits v kristallo)

Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 2, pp 355-370 (USSR)

This work invoutigatos various types of quasiparticles, which
are in intoraction with cach othor or with the atatic inhomo-
geneities of a crystal, In cage of low energy of Interact:uon
the partial function 7 can be couputed according to the thermc-
dynanmioc perturbation theory, whrereby the Haniltonian of the
interection is assumed to be a small perturbation. The Honil-
tonian of the system nanely is expressed in shape of the suz
H = Hp + Hy» whereby H, denotes the Haniltonian of the systen
in case of absence of statistical inhomoreneities end at mise=-
ing interaction bvetween the quasiparticles. On these assunpii-
ons comfortably a develorment by J. gohwirger (Shvinger)
(reference 2) is uged for the trace of the exponentisl ozer-
ator. This work sscertained by these fornulae the high pa-tial
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The Influence of Inhomogeneities of theCrystal Lattice on the Thermo-~
dynanics of a Gas of (uasiparticles in 4eCrystal

function (and the corresponding thernodynanic potential) of

the system, which is described by a llamiltonian of very goener-
al form. As an exanple the author examines the intersction of
the conduction electrons of a zotal with the static inhomo-
geneities, whioch occur in case of the fluctuaticns of the sta%e
in solid sclutions or on occasion of the fluctuations of the

. magnetisation in ferromagnetic substances near the Curie point.:

As a second example then the interaction of %he lattice vibrat-

 ions with the fluctuations of the composition is exarined, In

the first paragraph of this work a general term for the thermo-
dynamic potential is darived. The second paragraph then dic-
cusges the interaction of a very decenerate gas of fermi cquasi-
particles with the inhomogeneities of the crystal, lere the
interaction of the rarticles anong each other is aasumed to be
negligible and the ¢as be in an almost cornpletely defrenerate
state. The results cbtained fron the solution of such & jro-
blem can alsc be uged for the investigation of the influence
of the interaction of the conduction electrons of a netal with
the static inhozmogeneities on the thermodyrnenics of the crystel.
The static inhomogeneities play an enssential part in the ail-
oys. The author here exanines a binary alloy AB. which in %*he
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Thermodynanics of a Gas of Quasiparticles intheCrystal
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SUBKITTED:

AVAILABLE:
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general case can bo in the ordered stcte. For the electron part
of the free onergy of the alloy a forwmula is uritten down. An
espocially oubstantial ohange of this clectron purt oar be ex-
pected near the tenperature of the trarsition of the second
kind into thc ordered state. Also for the electron part of the
free energy near the Curie point a term is derived. Finally

by means of the here derived porturbational formulae a nore
general cagse of a binary uolid solution with atomo of differ-
ent kinds io exanined, whereby the nasses end the interaction
energies of the atoms can be different. The sclution is assum-
ed to be in the unordered state with one atom in the cell as
well as in the ordered state, There are 15 references, 10 of
which are Slavic,

Institute for Metal Physica of the AS Ukrainian $SR (Institut
metallofiziki Akademii nauk Ukrainskoy SSR)

March 28, 1957

Library of Congress
1. Quasiparticles-Mathematicel enclysis
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56-2-19/51

Krivoglaz, Mo A.

On the Scattering of X-Rays and Thermal lleutrons by One-Con~
ponent Crystals Near the Point of Phase Transition of the
Second Kind (0 rasseyanii rentgemovykh  luchey i teplovykh
neytronov odnokomponentnyui kristollani vblizi tochki fa-
zovogo perekhoda vtorogo roda)

Zhurnal Eksperimental’noy i Teoreticheskoy Fiziki, 1958,
Vol 34, Nr 2, pp. 405 - 411 (USSR)

This work considers in the investigation of the scattering
the geometrical distortions of the crystal lattice. Besides,
the results by Landau (Reference 2) deulin; with the same
gubject are generalized to the case that the change of the
remote ordering in the crystal is characterized not by one,
but by several paramters. Especially the scattering by Seig-
nette-electric orystals is exanined more exactly. The author
examines here the scattering of a monochromatic radiation by
a monocrystal and does rnot consider the scattering on the
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55-2-19/51
On the Scattering of X-Rays and Thermal Neutrons by One-Component Crystals
Near the Point of Phase Transition of the Second Kind

thermal oscillations. Also the Compton scattering of X-rays
and the magnetic scattering of the neutrons at the electron
shells of the atoms is not considered here. The computations
here are performed in the sphere of the kinamatic theory of
scattering. First the case is examined that the values of
the parameters of the remote ordering, which are subject to
anomalously large fluctuations, can be characterized in an
unique way by giving the components of the vector of the spon-
taneous polarization P,. This is valid i.g. for BaTiO,. Also
the internal parameters, which characterize the near ofder
in the shifts of the atoms in thelattice points, can suffer
changes which are conditioned by fluctuation. But in the cases
exanined below the fluctuations of the parameters of the near
ordering obviously play a relatively unimportant part and
are therefore not considered hore. The fluctuations of the
components of the polarization vector P, - P can be cxpand-
ed into a Fourier series. lere the author restricts himself
to the investigation of the lon- fluctuations of the waves.
The process of the computation io pursued step by step and
Card 2/4 the term for the intensity of scattering, which is found
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56-2-19/51
On the Scattering of X-Rays and “hermal Heutrons by One-Component Crystals ¢
Near the Point of Phase Transition of the Second Kind !

here, io written down. “he qualitative behavior of the ten-
parature dependence of the intensity of diffuse scattering
changes if the orystal in tho non-Seignette electric phase
has o center of symmetry. To these crystals belong e.g. the
Seignette-electric substances of the type of the BaTiO,.
In the same way also the genoral cagse of crystals can 33
examined, which are near the point of phase transition of
the second kind. Also for the general case a temm for the
intensity of soattering is derived and written dowvn expli-
citly. The application of the here derived formulae on
various systenms (anti-Seignette-electric substances, ferro-
magnetic substances, antiferromagnetic substances, quariz
near the point of the o -~ fB-transformation etc.) demands a
special investigation with regard to the concrete change
of symmetry in the transition. (Near the point of phase
transition of the second kind in the digtribution of the in-
tengity of diffuse scattering characteriatical peculinri-
Card 3/4 tieo can occur in the thermal oscillations. This problen will
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On the Scattering of X-Rays and Thermal Neutrons by One-Ccmponent Crystals
Near the Point of Phase Transition of the Second Kind

be examined in a later work. There are 5 references, ) of
which are Slavic.

ASSOCIATION: Institute for Metal Physics of the A8 Ukrairian SSR
(Institut metallofiziki Akadenii nauk Ukrairskoy SSR)
SUBMI'TMTED: July 11, 1957 (initially), and October 29, 1957 (after ravision)
AVAILABLE: Library of Congress
1, Crystals-Lattices-Distortion-Theory
Card 4/4

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000826520019-8"



AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

"AITP,B_OVED FOR RELEASE: 06/14/2000 CIA-RDP86-00

513R000826520019-8

CRi7 g4

| A B Al SR I R AU

SHTHET AT EEY TAD

Kr V_OKL_EJJ_:,,,A_:\ 20‘1*1&/58 -

On the Magnetic Scattering of Thermal Neutrons Fear the
curie Point of a Perromagnetic or Antiferromagnetic (0
magnitnom ragseyanii teplovykh neytronov vblizi tochki
Kyuri ferromagnetika 111 antiferromagnetika)

Doklady AN S88R, 1958, Vol. 118, Nr 1, pp. 31-34 (ussR)

The thermodynamic theory of magnetic scattering can most
easily be built up by investigating the distribution of
the probabilities of the Fourler (Fur'ye)component of the
magnetic moment “as well as of the temporal change of this
component. The general exgresaion for the cross section of
the magnetic scattering d ¢/dE dSL can be determined by
means of the Born approximation using the calculation pro-
cess described by O. Halpern and ¥. H. Johnson (ref. 7).
Tge author put down an expression for the cross gsection

d d/dE dSL for a monocrystal. The development of the
calculation is followed step by ptep. A formula determined
and also mentioned here makes posoible the determination
of the anomalous magnetic scattering by single crystals of
random structure (with a oingle domaine) at random H .
The, above mentioned formula is thon specianlized for cubic
Qm ()
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crystals. With given = X -?1 (where k, resp. k., are the
wave vectors of the enterigg Tesp. diep&rned vavg) do/dS?.
decreases differently from the maximum value at TaT into
either direction. In the case T>T , H = =0 there %8 no
Larmor frequency of the magnitude AWM and the relaxation
of the different components of the magnetizing vector can
be investigated separately. This makes poasible the simple
determination of the distribution of the gcattered neutrons
in relation to the enerzies. In an analogous way also the
scattering of the neutrons in the near of the Curie point
(Kyuri) of an antiferromagnetic can be investigated. In
this case at T¢ T_ a spontaneous periodical distribution
of the magnetic ndnents occurs whigh on the average has
zero result. The fluctuations of ¥~ causa fluctuations of
the deneity because of magnetostriction. There are 10
references, 6 of which are Slavic.

Institute for Metal Physics of the AN Ukrainian SSR
(Institut metallofiziki Akedemii nauk USSR)

June 8, 1957, by H. A. Leontovich
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AUTHOR:  Krivoglaz, M.As sov/70-4-3-6/32
TITLE: ontthe Scattering of X-rays and Thermal Neutrons Near

to’a Socond-order Phase Transition Point
PERIODICAL: Kristallogratiya, 1959, Vol &, Nr 3, pD 512.314 (USSR)

ABSTRACT: Landau (Ref 1) showed that ncar a second-ordet +ransition

point there should be incroased scattering cowtected with

fluctuations in the long-range ovder n . The influence
of gnomotrical distortions of the iattice l:as buen shown
to be substantial and calculations have exhiibited some new
effects. Tho distribution of the intensity of ditfuse
scattering (I¢) depends cubstantially on the «ryscal

symmetry. A crystal with every atom at a ceatre of symretry

is first considaered. Near reciprocal lattice points
corresponding to sumstructuro reflaxions theo intensity
distribution is doteormined by the factor:

(a2 S |
_0___(2 + aq”
\on?
Cardl/l 1
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sov/70-4-3-6/32
on The Scattering of X-rays and Thermal Ncutrons Near to a Second-
order Phase Transition Point

where o is the T.D. potential per unit volume,

= - 20K ;
q9=9 n_l}'n Y is the difference botween the
scattored and incident wave vectors, K, is the reciprocal

lattico vector corresponding to the superstructure
reflexion examined, « is of the order of magnitude

of lc'l‘A-'l/3 whoere A is the volume of the unit cell.
At the second-order phase transition point

a%/aq?‘ = 0 . As near a reflexion ggz is small , the
graph of Iq’ against gq 1is bell-shaped. For solid

solutions, apart from the scattering connacted with the
difference in atomic factors, at T <L To . scattering

appecars connected with geomgérical distortions which gives
a Tactor proportional to g in the expression for I¢

and gives a hyperbolic (and not a bell-shaped) curve for
Card2/k small q . This factor is proportional to:
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and is only significant very near to the transition point
(n&l) . Hence, in some ferroelectrics, noar the tran-
sition point there are changes in the intensity dopendent
on the applied field. Van Hove (Ref 5) has calculated

the neutron scattering from a Jerromagnetic near its Curie
point. It is suggested that FoAl, Fe Al, FeCo. p-brass,
AgZn with Au impurity. BaTiO. Rochel?e galt and quartz
should be studied near their second-order transitions.

1ist of experimental work is given.

Thore are 8 reforonces, of which 5 are Soviet and 3 English.
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77101
SOV/70-4-6-2/31

Krivoglez, M. A.
Theory of the Debye Factor Weakening the Intensity
of the Precise X-Ray Reflections From Non-Ideal
Crystals

Kristallografiya, 1959, Vol 4, Nr 6, pp 813-820
(USSR)

Analyzing X-ray reflections weakened because of

thermal and static displacements of atoms, the

author found that the exponent in the Debye-Waller
correction for intensity weakening cannot be considered
a function of the squared diffraction vector in im-
perfect crystals, as it 13 in 1deal crystals, but that
1t depends on the vector in a more complicated manner.
The deviation from ldeal cases occurs because of lattice
distortions near defects. Probability of atomic dis-
placements in imperfect crystals 1s not consistent with
Qaussian distribution. @Grouped defects affect the
matter. in an essentlial way. If the defects are hardly
grouped, the scattering power reducing factor,

R
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Theory of the Debye Factor Weakening the 77101
Intensity of the Precise X-Ray Reflections SOV/70-4-6-2/31
From Non-Ideal Crystals

Card 2/5

L
exp(-—léli); at - type of atoms, situated at the

‘nodes of Y sublattlice, ls defined by Eq. (4)

L, ey 1 =Y
(.xp('.,« ,,21) - oxpl(qm.y-—-i- (qm.fy)'], where SR: 1s the
mean veé&étor of the static displacement oy the s-~th
atom from its ideal positionj Rg 1s the same due

to thermal vibrations; q 1s the di?(‘erence between
incident and scattered wave vectois. In the case of
hardly grouped defects 8|‘$7=Z":-'vv' (exy —C™

Yy . .
(g8l = (qx“’f)‘ +.Zf s ('|"0'"')‘ (esfy’ —cy)
A v
holds where U?s , 1% displacement ol Q- type atom

!
from s-th node o‘r'xy sublattice to s'-th node of
' sublattices c.,, 18 concentration of defects in

Y' sublattice; A(v%s,.y.y, )2 is the difference of mean

3t ZERs
g
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THeory of the Debye Factor Weakening the 77101
Intensity of the Precise X-Ray Reflections S0V/70-4-6-2/31

From Non-Ideal Cryatals

squares of thermal vibration vectors in two sub-
lattices. Substituting Eq. (5) into (4) and
pearraveinm, he finds
Lyy = (q3Ra)* -2 ).‘i Cy [1 —- COY Uaye gy €XJ) — 7‘; AV agp) —
o’y ’ -

i «
— g dlavien Y]
From this, modifled or expanded equations are derived,

01‘ Which . —_— N .
Lay == (@R i £ 2} (quiy)t — ':2 ¢ 2 (qui)t — ¢ L1 (vl
1 [ .
C=ged) ()t A (gvi)

ia analyzed with reference to the effect of defect in
concentration ¢ on the intensity of diffractlon. The
occurrence of q in the fourth power makes L-vs-q curve
no longer a straight line and causes L to deviate
‘rom the sum of Miller 1ndices squared. Considering
the probabllity of atomilc displacements consistent
card 3/5 with Oaussian distribution, only the first two terms
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Theory of the Debye Factor Weakening the T7101
Intensity of the Precise X-Ray Reflectlons SOV/70-4-6-2/31
From Non-Ideal Crystals

of Eq. (8) are usually counted for intensity correc-
tions. Thereby the first term 1s approximated by the
Debye function that defines effective characteristic
temperature 6?, and the second 1s considered to be a
result of static distortigns. However, also the 4th
and 5th terms may change grconslderably. Deviations
from ideal cases are more pronounced around defects,
especially in the crystals exposed to the effect of
high-velocity particles, in substances having high
reflection indices, as well as in alloys &t early
stages of aging. Five more equations are derived that
describe static displacements of atoms in terms of
acting forces, their orientations, potential energy of
crystals, ete. L. N. Larlkov and Yc. . lNesterenko are
acknowledged for discussion of the article. There are
13 references, 9 Soviet, 2 German, 1 Czechoslovakian,
1" U.K.  The U.K. reference is: M. Born, Repts. Progr.
Phys., 9, 294 (1942-1943).

Card 4/5

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520019-8

T AT e Cro b o I oLy PG Lot P SO i WS ol A B O

Theory of the Debye Factor Weakening the 17101

Intensity of the Precise X-Ray Reflect 1 Ve
From Non-Ideal Crystals y Reflections SOV//O-A-&'E/BI

ASSOCIATION: Institute of Metalphysice of the Academy of Scilences of
the Ukrainian SSR (Institut metallofiziki AN USSR)
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AUTHORS: Krivoglaz, M.A. and Smirnov, A.a.
w-

P IThuss On tho Possibility of Determining the Form of the Ferml Surface
From the Angular Distribution of +« -Guanta Formed in the Trans-
formation of Electron-Fositron Palrs into Photons
(0 vozmozhnosti opredeleniya formy poverkhnosti Fermi po
uglovomu raspredeleaiyu + -kvantov, obrazovavshikhsya
pri prevrashchenii elektronno-pozitronnykh par v fotony)

PERIODICAL: Fizika Metallov 1 Metallovedenie, 1959, Vol 7, Nr 1,
pp 151-152 (USSR)

ABSTRACT: In units of h/2m (h being Planck's constant) the character-
{stic momentum vectors for the crystal lattice, electrom,
positron and resultant photon are denoted by g, K, K' and

regpectively. The transition probability for pair annhil-
ation with photon production in the lattice 1is then glven by
the standard fomula:
2
w ~>-\ l ( w, u;, exp(-z'rri_g_x_'_)d‘b“ d(Ka +' 4+ 2%g -p)

Card 1/3 .E s {
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‘ SOV/126-7-1-25/28
on the Possibility of Determining the Form of the Fermi Surface From
the Angular Distribution of { “4uanta Formed in the Transformation
of Electron-Positron Palrs iato Photons

Here the u's are the partizle wave-functions and of course
involve the configuration vector r; 4T 1s the unlit of
volume in configuration space; the delta-term insures the
conservation of momentum. The angular distribution of /-
quanta may be obtained explicitly from this formula Dy ‘
writing r and its derived functions in terms of polar
co-ordinates r, #, # and integrating out the redundant
variables. The distribution is related to the Ferml energy
surface through the lattise and particle vectors; and in
principle this surface sould be deteorminsd for all values of

by absolute intensity reasurements of the photon dls-
tribution at a large number of angles. In practice it is
foasible to make only relative intensity measurements at a
few angles, and the note suggests how these angles be selected
to afford the maximum posslible {nformution about the general
form of the Fermi surface. In particular, the theoretical
interpretation is consicderably simplified for angles
corresponding to the varniahin;, of one or other of the basio
Card 2/3 vectors.
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30V/126-7-1-23/28
On the Possibility of Determining the Form of the Fermi Surface From
the Angular Distribution of ¥ -4uanta Formed in the Transformation
of Electron-Positron Paira into Photons

There are 7 references, of which 4 are Sovlet and 3 English.

ASSOCIATION: Institut metallofiziki AN USSR (Institute of Metal
Physiecs, Ac.Sc. Ukr8SR)

SUBMITTED: October 7, 1957
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AUTHOR: Krivoglaz, M. A. S0V/126-~ -7-5-2/25

TITLE: .On the Determination of Static Crystal Defects in the Lattice
of a Solid Solution from the Reduction in the Intensity of
X-Ray Lines (Ob opredelenii staticheskikh iskazheniy kristall-
icheskoy reshetki tverdogo rastvora po oslableniyu intensiv-

nosti liniy na rentgenogramme)

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 5,
pp 650-657 (USSR)

ABSTRACT: The formula given by Eq (1) is widely used to determine
defects of the third kind, In this formula I is the in-

tensity of ihe reflection, f is the mean atomic scattering
factor, e~Y 1s the multiplier which determines the reduct-

jon in the intensity due to defects, is the difference in
the wave vectors between the scattered and incident waves,

3R is the displacement of an atom from an ideal lattice point
and the bars over the symbols denote mean quantities, In the
derivation of Eq (1) it is assumed that the distribution of the

Card 1/4
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On the Determination of Static Crystal Defects in the Lattice of a
Solid Solution from the Reduction in the Intensity of X-Ray Lines

R is gaussian. If the displacement of the atoms is due
to therual vibrations of a monoatomic crystal, then this
agsumption 18 clearly correct and kq (1) holds. However,
when the displacements are static, for exanple, if they
are associated with differences in the atomic radii of the
components of & gsolid solution then the distribution of
the displacements is not gauss an although it is often
assumed to be 80, Under certain simplifying agsumptions
the distribution may be shown to reduce to a genaralized
binomial (Poisson) distribution, The present paper is
concerned with studying the changes in the formula for

o™l w%ich ape introduced by teking into account. the fact

that OR is not gaussian. It is assumed that 6R for a

pinary solution A-B may be represented in the form of
statistically independent components corresponding to the
two types of atoms, i.e.

- >
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The model given in Ref 3 is used, in which the displace-
ments of the atoms are determined in the elastic isotropic
continuum approximation. The final formulae obtained for
L are given by Eqs (7) and (8) where the notation of Ref 4
is used. The estimates represented by Eqs (7) and (8) are
only approximate since neither anisotropy nor tne atomic
structure of the crystal are taken into account, However,
these estimates show that for strongly distorted lattices
and large valueg of q thnere should be appreciable deviat-
ions from Eq (1) due to deviations of the distribution
from the gaussian, These effects lead to a deviation of
the graph of L vs q2 from a straight line and these
deviations are different for lattice points lying on diff-
erent iincs in the reciprocal lattice space. The deviat-
Card ions from linearity may be small and over a sufficiently
3/ large interval of scattering angles the graph of L vs q
may be approximated by a straight line. However, the slopes
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of the straight lines in widely differing intervals of
gcattering angles and for different wavelengths will be
different, It may be that this is a reason for the
difference between the mean square displacements for
Card different A which were reported in Refs 11 and 12,
L/ There are 12 references, of which 6 are Soviet (1 trans-

lation from English), 1 Czech and the rest are English.
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TITLE: On the Elastic Moduli of a Solid Mixture

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
pp 161-164 (USSR) .

ABSTRACT: A theoretical paper in which the elastic properties of
a solid two phase system are considered. Formulae are
derived for the elastic moduli when the amount of one of
the phases is small, or when the concentration is
arbitrary but the moduli of the two phases are not very
different. The corresponding problem for liquids was
soived in Ref 1 in which it was shown thet the
compressibility of an emulsion is equal to the arithmetic
mean of the compressibilities of its components. In the
case of a solid mixture the formulae for the elastic

moduli are more complicated. Eqs (8) and (9) give the
formulae for the bulk modulus and the modulus of rigidity,

where 01 and 02 are the Poisson coefficients of the

two components, and Kl and K, are the bulk modnli;

¢ is the concentration of the second phase. The eclastic
Card1/2 properties of each of the phases are considered in the
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