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AND BYBAK, S. A.

1loys in Progressing Order

Theory of Electric Resistance of A
1953, pp 18-2h

Tzv. Kivevsk, politekhn. in-ta, 12,

exoressing ratio of electric resistance of alloys in
prosressing order to compound and distant order, differ from theoretical ones
by vresence of rectilinear sections, sharp maximums and uneven variations.
These peculiarities ave theoretically explained in examples of alloys with
cubic latticesz. The article confirms 4., A. Smirnov's theory 7hur %lks i Theor
Fiz 17, 743 (1947) of peculiarities observed in alloys in progressing order.

(RZnFiz;. No D 1955)
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 Tattice of hinaty. llays, & . Fbrass, during the order © - =0
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: THEORY o7 THE‘ DIFFUSION OF BXTRANEQUS ATOMB
- IN ALLOYS: DUR!NO "THE PROCESS OF ORDERING. i
M. A, Krivoglaz and:A. A. Smitnov; “Zhur. Ekaptl A
;Teoret. Fiz. 24, Nom “{In Russian}-
.~ Tho problem of tho diffuslon of aloms {nserted; tato the '
T Inleuuccs of a I'acc-ccnwrcd cryahll lnulcc of blnnry AR
. :alloys, e.g.. AuCuy, during the dlaordcr-ordcr trausmcn is IR
 disgussed. ‘The tempcratire and concentration dependence, < - -
ol lbe cocmclcnt of dll{uaion Iq jn y %tgalcd lor hoth the .. ﬁ L)

ordered and dlsordered sute of tke [ oy. ’lhe et(ect of lhc

disorder-order transitionon the’ coemc(pnt of diffusion is

found to be gre:‘ar for the flce-cnnlered than for lbe body—
. enu:rcd ‘alio 'lzmcea. (Sc{ence ‘Abstraéts) -
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7. Oxidation of elloys. Zhur. fiz. khim, 27, no. 1, 1953.

May 1953. Unclassified.
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#Efiect of interstitial atoms on flis self-diffusion of & matal.
M. A. rivoglaz and A. A. Swmimov.. Doblady: Akad.
Nauk S.5.5.R:96, 495~ ~——TTis strong dependence of
S self-diffusion of v-Fe ort C content is explained theoretically.
! ‘The equil. no. of vacancies with 0, 1, 2, 3, 4. 5, and 6
’ ‘ueighboring huterstitinl atoms wus caled. by a gtatistical
) method. An expression for the diffusion cocff. D of marked
. . .mattix atoms was then obtaied in terms of the self-dif-
. - fusion coeff. Dy in pure \natrix metal &, the conen. & of the
‘intenstitinl atom C, the interaction €ncrgy B of atoms A
‘and C at a distance ao/2, and the difference of interaction.
energivs b foc distances (V/2/4)a0 and 60/2, where ae is the !
latrice coust. D= Dajt/(t — Nl + ettt — DU
i+ AT % Ttus; 2 did not vary expone! -~
“tiatly with /T However, approx. the. chserved exptli . -
yalues of activation energy and frequency factor were oh-*
tutned for B = 04hev, B — b= 0, and ¢ = 2t bat. Y- -
The freguency . factor decreased by o factor of 100 with
{perease in ¢ from 0 ta a5 at. %. Do A. G.Guy
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USSR/Physics - Diffusion in alloys

Card 1/1
Author
Title
Periodical

Abstract

Institution

Submitted
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Smirnov, A. A.
N5 toe i

Diffusion into penetrated alloys
Zhur. tekh. fiz., 2, No 10, 1802-1811, Oct 1954
The author calculates the diffusion coefficient of atoms penetrating

into intermediate nodes of the body-centered cubic lattice of a binary
alloy which may be in the ordered state. :

May 3, 1952
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SMIRNOV, A. A., KRIVOGLAZ, M. A.

Sac "
nphe Effect of Admixtures of Implanted Atoms on Allcy Dissociation

1
an article in the book "Questions of the Physics of Metals and Meta
Science", AS Ukr. SSR Kiev, 1955, 151 pp.

$o: Sum. Ho. 1102, 19 Oct 56
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USSR/Physical Chemlstry. Thermodynamics, Thermochemlstry, B-8
: Equilibria, Physical—Chemical Analysis, Phase Transitions,

Abs Jour: Ref Zhur-Khimiya. No 5, 1957, 14683

Author
Inst
Title

. A. Krivoglaz, A. A. Smirnov

es 90 s

On the Theory of Disintegration of Alloys Accompanied by
A Separation of chemical Compcund.

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

Abstract: The paper convains the ghermodynamic computation of the r
general case of disintagration of an ailoy of two metals,
ip the crystal lattice of which atoms of a third elemenv

nave been introduced; this disintergration consists in

the formation of a chemical compound of this third ele-
ment with the metals and a solid solution of an altered
composition. The computation of the first phase repre-
senting the solid soluticn is carried out statistically
taking into consideration only the configuration part o
the free energy. LT 15 assumed that the disintegrating

Card 1/2
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Apbs Jour: Ref 7hur-Khimlya, No 5, 1957, 14683 .

ntered cubic 1attice and that the

Apstract: alloy nasa face-ce d on the temper-

interaction energy of atoms does no% depen
ature and composition of the alloy.
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T S Efectof foreizn embedded gffms cn tha Eecamans
‘ol alloys. M. A Krivoglaz and A A Smirfoy. Yopresy
Fas. AMet=3 Melallived:, Aked. faus Uk 59,8, .,?'_'*-urmk
. Nowck. Rabo! 103§, No. 8, 107-13.-—Tiic effect of sma
! quentitles of a 3rd’ lement: C on the decompit. of an
U AR, the decompn. phawes.of which réfain the ¢ysta;
H ﬁccj\fuq*é-‘s'cntcrcd cubin) of the atoy
—feact -chemically with & or 1 3
thermodytaaics and reduced b B
The theory leads io the cenclusion that smiail q
3 1o decompn. processes aporeciably. When the at

. leonien. &f .C approdched; zevo the relation x3 =<
;obtajned {where =§: and xi are the conens.of A
inhases), Le, for-any tomp. and 2 the desuinpn. Curve is
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o toeteement with the relation derived: by: Eifshits (G433,
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- Iotter, Math, analyuis of thio fuctory i tuencing the reastions
-, - ‘between components of binary allo'%’ d the atoms of impari-~ - |
. ties shows that even sma concentyation of such ‘atoms can: ..
- .,ohange.considerably the decomposit mp. of alloys, -If;
- -atoms of impurities (CY have lowo nergy of interaction with' -
", ‘atoms 4. than with atonis'B of -the.binary. alloy A~B, then
'+ the sddn. of € can move the max. of the math. extrapolated -
2 1% 4 o the right o to the left—A i W.o " =~
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| Usse/ Phyaica ~ Diffusion in metals

Card1/2 Pub. 118 - 4/8

“Authors Krivoglas, M. A., and Soirnov, A. A.
Iitle A theory of atomic diffusion invallo'ye

Periodical Usp. fiz. nauk 55/3, 391-1;42, Mar 1955

Abstrach An explanation of the diffusion phenomena 1s presented. Two theories (out:

' of three mentioned) on the stomic diffusion are discussed. Ome theory
explains the diffusion phenomena as the atom movements along the lattice :
inter-sites, The theory considers two types of cubical structure crystala- :

1., of the ‘3 ~brass crystals with regularly and irregularly arranged ratomsq,b o
_ .Instit.o“tidnz ssses | o

’ submitted H seves

S
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Pub. 118 - 4/8
 Periodical : Usp, fiz. nauk 55/3, 391-442, Mar 1955

Abstract : and 2. of the FejAl type. The other theory explains the diffusion - -
A phenomena as the atom movements along the vacant lattice sites. Methods .~
for determining diffusion coefficients are presented. The dependance of
these coefficients on temperature and crystal concentration is discussed . -
and formulae for the coefficients are derived. The so-called self-diffusion’
phenomenon in the regilar or irregular crystals are also discussed, LA
Twenty-nine references: 25 USSR and 8 USA. GCraphs; diagrams.
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Al * Theary of Diffusin of Atoms. in Alloys. Teoriia ; -
‘x{?g:zsﬂ nlomovyv spluvakh, (Russian.) M. A. Krivoglaz and
A, A, Smirpov. Uspekhi Fizicheskikh Nauk, v, 60, no. 8, Mar.
- I055,p. dul 2. . . S .
Diffusion cBected by vacancy mechanism intexstitially in m‘ﬁ)(ul
yS

lattice; equations for determining diffusion coeflicient. ju-a
. of g-brass, Feadl, etc, Diagrams, graphs. 29 ref.r - .
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IHEJour ¢ Ref Zhur - tizike, Tio &, 1S

isuthor : Spirnov, f.L., Stoyenov, I.A,
Inst : Kiev rolytechnic Institute, USSR

Orig Tub ; Fiz, metallov i metzllovedeniye, 19545, 2, Ho 3, 524-530

ibstrect § The influence of edmixiure of injected atoms on the ordering
of an elloy, heving e volume-centered cubic lattice, was in-
vestignted periedicelly. It ves shown thst the presence of
on sdimixture of injected estoms increeses the degree of order-
ing of the elloy and increcses the ordering temperature. The
possibility of ordering the disordered elloy by injecting
cdmixture ctoms into the interstices of ite crystelline
lattice is clarified. The distribution of the injected stoms
of the eduixture over the interstices of e different kind
in the ordering of tke clloy is investigeted,

3 s of Iniected Atow the Orderi £ the £11
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| USSR/Electricity - Conductors G-4

Abs Jour : Ref Zhur - Fizika, Ho 1, 1958, 1390

Author : Krivoglaz, M.A., Smirnov, A.A.
Inst : -
Title : Concerning the Dependence of the Residual Electric

Resistivity of an Alloy on the Composition and on the
Degree of Ordering.

Orig Pub : Sb. nauch. rabot In-ta metallofiz. AN USSR, 1956, No T,
115-117

Abstract : Without employing the concept of the mean frae path and
without assuming the energy of the electron to be inde-
pendent of the direction of the wave vector, put within
the framework of the single-electron approximation, the
Xxnown relations for the resistance of an alloy were de-
rived for the following two cases: (1) for a binary
ordered alloy without allowance for the correlation --
the dependence on the concentration of the component
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SMIRNOV, A.A.
\mr'ﬁ"'—?‘iﬂﬂ"‘
K‘Theory of the electrical resistance of alloys., Ukr.fiz,zhur. 2 10)
no.3:211-225 J1-8 '57. (MIRA 10°

1.Institut metalofiziki AN URSR.
(Alloys--Blectrical properties)
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DANILENKO, V.M.: KRIVOGLAZ, lf.h.; HATYSINA, Z.A.; SMIRNOV, A.4.
R S s Bt
he ¢ f solid so-
Theory of wava dispercion by the crystal lattice ¢ ' )
tutio;s. Fiz, met, i metalloved. L no.1:28-35 '57. (MIRA 10:€)

1. Inatitut metallofizikd Aredemii neux USSR,
(Wave mechanics) (Crystal lattices)
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AUTHORS: Bmirnov, A, A. and Stoyanov, I, A, 126-2-7/30

TITLE: Theory of the residual electric resistance of interstitial
alloys., (Teoriya ostatochnogo elektrosoprotivleniya
splavov vnedreniya).

PERIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals
and Metallurgy), Vol.IV, No.2, 1957, pp.228-231 (U.S.S.R.)

ABSTRACT: Up to now authors have dealt mainly with the theory of
the residual electric resistance of substitution type
alloys (1-6). The aim of this paper is to investigate
the relations governing the residual electric resistance
of interstitial alloys as a function of the composition,
the distant order parameters and the correlation
parameters (which characterise the near order relations)
between the substituted atoms of various types of nodes
and interstices. The calculation was effected on the
basig of the multi-electron theory, using a method which
was described by this author and his team in other work
(3-5). The following simplifying assumptions were made:
the potential energies of the conductivity electrons
differ little in the field of the ions of the differing
type which substitute the nodes of the lattice. and that
the putential energies in the field of the ions which
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AUTHORS: Dykhne, A.M,, Matysina, 7.A,, and smirnov, AJA.
f residual electric resistance of multi-

¢+ pTPLE:  Theory ©
component ordering alloys. (Teoriya ostatochnogo
elektrosoprotivleniya mnogokomponentnykh uporyadochivayu—
shchikhsya splavov).

AL: Fizika Metallov i Me

PERIODIC
pp. 220-229 { USSR)
ABSTRACT: The theory of residual electric resistance of alloys has
so far been developed only for certain particular cases.
Nordheim (Ref.l) evolved such & theory with single
electron approximation, without taking into consideration
for disordered multi—component alloys an
Smirnov, A.A. (Ref.2) evolved such 2 theory for ordering

alloys with any 1attice of the Bravais Type in the
vzhanov, S. Ref.3) has taked into

disordered state, R
consideration correlation for ordering alloys with a
i i In all the here mentioned work the

electron approximation
i sre associsted with

tallovedeniye, 1957, Vol.5, No.2,

correlations

have been made which are unju
the length of free travel, the character of

introducing
the energy spectrul of the conductivity electrons, etCe,
really required for deriving relations

Card 1/4 which are nob
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Smirnov (Ref.4)).
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s calcula
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work (Ref.6) for ternary disordered alloys,
consideration the correlation along all the coordinate

spheres.

sition,

The aim of this paper is

the dependence of the residual electric
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Theory of residual electric resistance of multi-component

ordering alloys.,

residual electric resistance on the composition and
also on the parameters characterizing the distant order
and the sorrelation in the alloy. Therefore, in the seme
way as in the earlier work (Refs.5,6), the authors
succeeded in carrying out their calculations with a
minimun number of model conceptions, In addition to
taking into consideration the properties of the
translatory symmetry, it was assumed that the potential
energies of the conductivity electrons in the field of
ions of a different type differ 1little from each other
and that the potential of the electric field in the
metal is so small that the Ohm law applies. Thereby,
the calculation of the residual electric resistance
can be carried to finality only if the atom concentrations
of all the components except two are small., The
subject matter is dealt with under the following
headings: Calculation of the probability of transition
of the system of electrons from one state to the other;
determination of the dependence of the residual electric
resistance of an alloy on its composition, the distant
Card 3/4 order parameters and the correlation parameters
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alloy taking correlation into consideration).
There are 7 references, 6 of which are Slavic.

SUBL D : May 3. 1956
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AUTHORS: Geychenko, V.V.(Heychenko, V.V.) Corresponding Member of the
AN Ukrainian SSR and Smirnov, A.A, (Smyrnov, A.A.)
Rl Bk .
TITLE: Study of Interatomic Interaction in Interstitial Alloys by the

¥ave Scattering Method (Izucheniye mezhduatomnogo vzaimodeyst-
viya v splavakh vnedreniya metodom rasseyaniya voln)

PERIODICAL: Dopovidi Akademii Nauk Ukrains'koi RSR, 1957, Br 5, pp. 470-
‘ 473 (USSR)

ABSTRACT: The authors consider the application of the theory of X-ray
scattering by interstitial alloys for determination of some
constants of interatomic interaction. The data obtained make
it possible to find the correlation parameters in alloys with
two kinds of atoms at the lattice points and one kind in the
interstitial positions by the intensity of scattered radiation
and making use of Fourier calculus. The authors consider a
particular case of an alloy whose lattice points are occupied
by atoms A and B and form a face-centered cubic lattice and
interstices are partially occupied by C-atoms. The correlation
parameters enable one to estimate the micro-nonuniformities

Card 1/2 of the alloy. Formula 7 in the article can be applied to

S
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137-58-6-13104
Translation from- Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 274 (USSR)

AUTHORS: Krivoglaz, M.A., Smirnov, A A.

TITLE: To the Termodynamic Theory of Second-order Phase Transi-
tions in Sohid Solutions (K termodinamicheskoy teorii fazovykh
perekhodov vtorogo roda v-tverdykh rastvorakh)

PERIODICAL: Sb. nauchn. rabot In-ta metallofiz. 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 /) were calculated relative to P and c close to
the transition point. With T and P constant, 17 ~ \E-co,
while with T and ¢ constant, n~/NP-P,, where c, and P, are

the values corresponding to the transition curves. To deter-
Card I/ mane the slope coefficient of these relationships it is necessary
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To the Thermodynamic Theory (cont.)

to know the coefficients of the expansion of @ according to powers of b? ,
as performed in thermodynamic theory, and the derivatives 9T /ac or

O/JP where T, is the transition temperature.

M.K.

1. Metals-~Phase studies 2. Metals--Thermodynamic properties

Card 2/2
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Krivoglaz, Mikhail Aleksandrovich, end Adrian Anatol'yevich Smirnov

Teoriya uporyadochivayushchikhsya splavov (Theory of Ordering in Alloys)
Moscow, Fizmatgiz, 1958. 388 p. 5,000 copies printed.

Ed.: K.P. Gurov; Tech. Ed.: N:Ye. Murashova.

PURPOSE: This book is intended for golid-state physicists and advanced students.
specializing in the physics of metals.

COVERAGE: The book aims to give a systematic presentation of the more extensively
investigated aspects of the theory of ordering in alloys. The phenomenon 1s
studied from two points of view: the actusl ordering of atoms,and the effect
thereof on the properties of the alloy. The author states that the theory of
ordering makes it possible to determine the short-snd long-range order estab-
1lished in alloys of various compositions at different temperatures and to ex-
plein the effect of composition and heat treatment on the properties of alloys.
Sufficient experimental date are i{ncluded to illustrate the basic assumptlons
of the theory. No personalities are mentioned. There are 337 references, of
which 153 are Soviet, 140 English, 31 Germen, 6 Jepanese, U4 French, 1 Danish,
1 Dutch, and 1 Chinese.
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' 'Ifheory of Ordering in Alloys SOV /2025

. TABLE OF CONTENTS:
Preface
Ch. I. General Informmation on the Phenomenon of Ordering in Alloys

1. The ordering of atoms in alloys
Exemples of the erystal structure of ordered alloys
X-ray analysis of ordered alloys
Neutron diffraction study of ordering in alloys
Change in heat capacity and energy of alloys in ordering
Effect of the ordering of atoms on the electrical resistance
of alloys
Kinetics of ordering
Effect of bombardment with fast particles on the ordering
of alloys
Investigation of the relationship between ordering and the
mechanical, magnetic, magneto-resistive, end other properties
of ordered alloys

Ch. II. Thermodynamic Theory of Ordering
10. Classification of phase transformations

Card 2/
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Theory of Ordering in Alloys S0V /2025

11. Thermodynamic theory of phase trensformations of the second type 90
12. Thermodyesiic theory of neaerly completely ordered alloys 109
13, Fluctustions in the long-range order and composition of alloys 117
Ch. III. Statistical Theory of Ordering 127
14. Method of approach 127
15. Matrix methods 131
16. Theory of ordering without regard to correlation in the alloy
(Theory of Gorskiy, Bragg, and Williams) 142
17. Method based on the expansion of the free energy in a power
series Of—r;f’ (Kirkwocd's method) 153
18. Quasichemicel method ‘ 165
19. Statistical theory of almost fully ordered alloys ' 172
20, Effect of the admixture of a Third element on the ordering of
alloys : 181
01. Discussion of results of the statistical theory and comparison
with experimental deta ) 195

Card 3/6
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Theory of Ordering in Alloys SOV /2025

32, Investigation of frequent cases of X-ray scattering 291
33, Scattering of slow neutrons by ordered alloys 301
3}, Application of the method of fluctuation to the problem
of scattering 308
Ch. VII. Theory of Residual Electrical Resistance of Alloys 335
55. Determination of the probability of electron scattering ~
by the alloy crystal lattice 335
36, Derivation of formulas for determining residual electrical
resistance . 343
37. Residual electrical resistance of binary alloys 345
.38. Residual electrical resistance of ternary alloys 352
Ch. VIII. Magnetic, Magneto-resistive, Optical, and Mechanical
: Properties of Alloys 357
33, Magnetic, magneto-resistive, and optical properties of ordered ¢
365

alloys
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GEYCHENKO, V.V.; KRIVOGLAZ, M.A.; SMIRNOYV, A.A.

i e T

Studying atomic interaction in alloys by means of wave scattering by

f alloys. Issl. po zharopr. splav. 3:140-149
t;,he crystal lattice of alloy Gan 111)

(Alloys) (Crystal lattices) (Particles, Elementary--Scattering)
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Thaory of slow nsutron scatiering in allo ( Ieal. po zharopr.

aplav. 3:150-160 'S8. (MIRA 11:11)
(Neutrons--Scattering) (Alloys)
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18(0), 24(2) sov/181-1-9-13/31
AUTHORS : Smirnov, A. A., Tikhonova, Ye. A. \
b

TITLE: On the Theory of Scattering of X-Rays and Thermal Neutrons
by Multicomponent Substitution Alloys v 19

PERTODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1393 - 1400 (USSR)

ABSTRACT: -~ The authors investigated the influence exerted by geometrical
) lattice disturbances, caused by different atomic radii of the

components, on the X-ray- and neutron scattering in disordered
binary and multicomponent alloys. Special attention is devoted
to the concentration dependence of the scattered radiation
intensity. The inveatigations. were conducted after the model
of the Borie elastic continium for the special case of binary
alloys. Moreover; they were made on the assumption of the
displacements being superposable, without considering the
correlations between the substitutions of the various lattice
points by atoms. Calculations are made within the kinematic
scattering theory. The authors considered the scattering of a
monochromatic radiation on a single crystal. First, the general
theory of X-ray scattering in multicomponent alloys is

Card 1/2 developed, and this is then applied to the special cases of a
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of Scattering of X-Rays and Thermal S0v/181-1-9-13/31

Neutrons by Multicomponent Substitution Alloys

ASSCCIATION:

binary and a ternary alloy. The formulas obtained can be used
for the calculation of scattering intensity in alloys with
disturbed lattice, and permit the investigation of the con-
centration dependence of the regular reflection and the back-
ground intensity. There are 8 references, 5 of which are
Soviet.

Institut metallofiziki AN USSR Kiyev (Institute of Hetal
Physics of the AS UkrSSR Kiyev) T B

SUBMITTED:
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SMIRNOV, A.A. [Smyrnov, A.A.]; TIEHONOVA, Ye.A. [Tykhonova, 0.0.]
- ~wm-(‘5~;;1—t:1—';;ution to the theory of X-ray and thermal neutron acattaringz 133
by multicomponent aubstitutional alloys. Ukr. fiz. zhur. 4 no.3:322-

Yo-do  '59. (MIRA 13:2)

1.Institut metallofiziki AN USSR,
(x rays-—Scattering)
(Reutrons——scattering)
(Alloys)
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SOV/126-7-1-23/28
Smirnov, A.no.
\.___ -
TITluss on the Possibility of Determining the Form of the Ferml Surface
From the Angular Distribution of —Guenta Formed in the Trans-
formation of Electron-Positron Pairs into Photons :
(0 vozmozhnosti opredeleniya formy poverkhnosti Fermi po
uglovomu raspredeleniya ¢ -kvantov, obrazovavshikhsya
pri prevrashchenil elektronno-pozitronnykh par Vv fotony)

Metallovedenie, 1959, Vol 7, Nr 1,

AUTHORS: Krivoglaz, M.As end

PERIODICAL: Fizika Metallov 1
pp 151-152 (USSR}

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

respectively. The transition probability for pair annhil-
ation with photon production in the lattice is then given by

the stendard formula:
2

W v\/‘_\‘! {.uK u’TA exp(-é'r(igz)d'z’\., é(_KJ ' 4 2Tg -p)

Card 1/3 v
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SOV/326-7-1-23/28

On the Possibility of Determining the Form of the Fermi Surface From
the Angular Distribution of § ~<uanta Formed in the Transformation
of Electron-Positron Pairs into Photons

Card 2/3 vectors.

Here the u's are the particle wave-functlons and of course
involve the configuration veecter r; 47 1is the unit of
volume in configuration spase; the dolta-term linsurses the
conservetion of momentum. The angular distribution of /-
gquanita may be obtalned explicitly from this formula by :
writing r and its derived functions in terms of polar
co~ordinates T, f, snd integrating out the redundant
variables. The distribution is related to the ¥ermi energy
surface through the lattice and particle veetors; and in
principle this surface could be determined for all values of
by absolute intensity measuremsents of the photon dis-
tribution at a large number of angles. In practice it is
feasgible to meke only relative intensity meagsurements at a
few angles, and the note suggests how these angles be selected
to afford the maximum possible information about the general
form of ths Fermi surface. in particular, the theoretical
interpretation is considerably simplified for angles
corresponding to the vanishing of one or other of the basic

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"
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S0V/126-7-1-23/28
On the Posslibility of Determining the Form of the Fermi Surface From
the Angular Distributiom of X -Ruanta Formed in the Transformation
of Electron-Positron Pairs into Photons

There are 7 references, of which 4 are Soviet end 3 English.

ASSOCTATION: Institut metallofiziki AN USSR (Institute of Metal
Physics, Ac.Sc. UkrSSR)

SUBMITTED: October 7, 1957

Card 3/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA RDP86 00513R001651510012 9

m"‘mﬂfwﬁi "F K‘—Ts‘f:“f""

7 “&"1&‘@ SR

. AUTHORS: Nosar', A. I. and Smirnov, A. A. 50V/126-7~6-2/24

TITLE: Theory of the Residual Electrical Resistivity of Binary
Disordered Alloys with Imperfect Crystalline Lattices

PERIODICAL: Fizika metallov i metallovedenlye, 1959, Vol 7, Nr 6
pp 809-824 (USSR)

ABSTRACT: The theory of the residual electrical resistivity of
disordered substitutional alloys of non-transition metals
was given by Nordheim (Ref 1) in terms of the one-electron
model, without any allowance for correlation and static
defects of the crystal lattice. For binary alloys A-B
this theory leads to a parabolic symmetrical curve which
gives the dependence of the residual electrical
resistivity on the relative concentration ¢ of the
A atoms in the alloy; this curve can be expressed as

e = kcA(l - cA).

Further developments of the theory (Refs 2,3) allowed
for various factors which affect ©. The many-electron
theory of the residual resistivity was used by several
workers (Refs 4-10) for binary ordering alloys. These

Card 1/3
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SOV/126-7-6-2/24
Thecry of the Residual Electrical Resistivity of Binary Disordered
Alloys with Imperfect Crystalline Lattices

workers allowed for correlation but not for geometric
defects of the crystal lattice. The present paper deals
with the effect of lattice defects due to different
dimensions of the alloy atoms on the concentration
dependence »f the residual resistivity of binary (A-B)
disordered substitutional alloys of non-transition metals.
The many-electron theory of metals is used but correlation
between lattice substitutions in the alloy is not allowed
for, Since the treatment is gqualitative, in the sense that
2 numerical value of the electrical resistivity is not
obtained, the defects are allowed for by means of a rough

g "elastic-medium" model, used in discussion of X-ray
scattering in alloys (Ref 14). Dependence of the residual
electrical resistivity on the concentration N is obtained
in the form

Q= AcA(l - cA) + BcA(l - cA)(a > ach) (105)

where @, and @, are functions of mA(cA) and mB(cB) and

Card 2/3 w's are mean volumes of A (or B) atoms, which depend on the
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S0V/126-7~6-2/24

_ Theory of the Residual Electrical Resistivity of Binary Disordered
Alloys with Imperfect Crystalline Lattices

concentrations of the A or B atoms (¢ and ¢
respectively). When a, = O, i.e. the mean volume of the
A atom increases linearly with the concentration Cpo the
authors found that

e = A’cA(l - CA)’ (106)

where A7 £ A, Eq (106) is the same equation as that
obtained by Nordheim (Ref 1), The paper is entirely

theoretical.
There are 14 references, 8 of which are Soviet, 4 English,

1 German and 1 international.

ASSOCIATION: Institut metallofiziki AN UkrSSR (Institute of Metal
Physics, AS Ukrainien SSR)

SUBMITTED: February 14, 1958
Card 3/3
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AUTHORS : Geychenko, V. V., Danilenko, V. M., Krivoglaz, M. 4.,
Matysina, Z. A., Smirnov, A. 4.
Ty e

TITLE: On the Theory of the Diffused Dispersion of an X-Ray and Slow
Neutrons in Multicomponent Alloys (K teorii diffuznogo ras-
seyaniya rentgenovykh luchey i medlennykh neytronov mnogo-
komponentnymi splavami)

PERIODICAL: Iazvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 5, pp 637-639 (USSR)

ABSTRACT: The study of the diffused dispersion of various types of waves
in the crystal lattice of alloys offers the possibility of
investigating the arrangement of the various atoms in the
crystal lattice and the influence exerted by microinhomogenei-
ties upon alloy properties. A formula must be developed and
expanded , permitting the computation of dispersion for the
cases of X-raysand slow neutrons by the application of
"factors of atomic dispersion". Such a formula (1) is written
down in the form of a finite sum and the factors for the
computation of the dispersion of an X-ray and of slow neutrons
are described. This finite sum may be decomposed into two

Card 1/2 partial sums which congist of the diagonal or non-diagonal
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80V/48-23-5-21/31
On the Theory of the Diffused Dispersion of an X~Ray and Slow Neutrons
in Multicomponent Alloys

members, respectively. These two partial sums are then computed,
namely, for the disordered state in the Brave type lattice.

For an exemplification, these two formulas are written down

for a binary alloy with the hexagon systems AB and AB3' Final-

ly, a wide space is devoted to the correlation parameters
characterizing the state of the crystal. There are 4 ref-
erences, 3 of which are Soviet,

ASSOCIATION: Institut metallofiziki Akademii nauk USSR

(Institute of Metal Physics of the Academy of Sciences, UkrSSR)
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PHASE I BOOK EXPLOITATION S0V /5263

Smirnov, Adrian Anatol'yevich
S

Teoriya elektrosoprotivlieniya splavov (Theory of the Electrical Re-
sistance of Alloys) Kiyev, Izd-vo AN UkrSSR, 1960. 146 p. 4,000

coples printed.

Sponsoring Agency: Akademiya nauk Ukrainskoy SSR. Institut metallo-
fiziki. Ed. of Publishing House: I, V. Kislna; Tech. Ed.:
R. 0. Buniy,

PURPOSE: This book is intended for sclentific workers, metal sclen-
tists, and metal physicists. It may also be used by advanced

students,

COVERAGE: .The book deals with the residual electrical resistance
theory of metals and alloys, developed at the Theoretical Depart-
ment of the Institut metallofiziki AN UkrSSR (Institute of the
Physics of Metals, AS UKrSSR). The effect of various types of
crystal lattice imperfections, caused by irregular alternation

caTaifs,
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Theory of the Electrical Resistance of Alloys S0V/5263

of -atomg as well as by geometrical defects, on the electrical re-
sistance of metals and alloys 1is examined and described. The
theoretical and experimental results are compared. The author
thanks M. A. Krivoglaz, A. G. Lesnik, A, F, Lubchenko, and

Ye. S. Yushkova. There are 98 references: 39 Soviet, 12 German,
44 English, 1 Prench, and 2 others.
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AUTHORS : Matysina, Z.A. and Smyrnov, A.A.
TITLE: On the theory of ordering of alloys having a close-
packed hexagonal lattice .

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 4, 1960,
. 458-470

TEAT: Binary ordered alloys are considered with close-packed hexa-
gonal lattice of type AB and AB3z. Long-range and short-range order
are taken into account (the latter being characterized by the corre-
lation between lattice points occupied by different kinds of atoms).
First, ordered alloys are considered without taking into account '
correlation. In that case, the free energy of the alloy can be
calculated by the Gors'kiy-Bragg-Williams method (Ref. 2: V.S. Gors'
kiy, 4. Phys., 50, 64, 1928), (Ref. 3: W.L. Bragg, b.J. Williams,
Proc. Rov. Soc., 145, 699, 1934; L. Williams, ¥Yroc. Roy. Soc., 152,
231, 1935). The expression for the degree of long-range order  1is .
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given for AB-type lattices. Thereupon the free energy is found:

~

FW?E@—%MW—Mf+

i 1 . 1 infe __1. + .
+kTN°[(cA+E'q)In cA-}—-E-n + cA—-z—v, A 2"1 | (9)
1 1 1 .
+loa=pfeam g+ ot gr)nlar )l
here E is the configurational energy, w and w' - ordering energies,

cp = Ny/N, cg = Np/N (N, Np being the number of atoms & and B res-

pectively). Formulas are derived for the equilibrium value of the
degree of long-range order, and for the temperature Ty of order-
disorder transition. Alloys having ABz-type lattice yield analogous
formulas. Thus, the freeenergy is
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+2kTN°[(°A+Z’l)’“(°A + z"l)‘*‘(ca—' 1 "l)ln(cn 3 ")+ :
B A Sk e |
For the equilibrium value of s one obtains ' l,/ \
// 3 ¢ !
c +—1;> (c —l——-‘f.)
2(10—}7—'10’)1‘:1“(" 4 24 (14)

i 3\
_k .(c,;—;n)(cg—:’l)

The order-disorder transition is a phase transition of the First
order. This was experimentally confirmed by K. Jonemitsu and T.
Sato (Ref., 4: J. Phys. Soc. Japan, 13, 15, 1958). Theory of order-
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ing, correlation being taken into account. From the correlation
parcmeters, the interatomic coupling constants can be found, as
well as the microinhomogeneities in alloy-composition related to
short-range order; (additional qualitative results can be obtained).
The ordering is considered by a quasichemical method, adopted from
the references. Formulas are derived for the probabilities of the
lattice points being occupied by different kinds of atoms. The free
energy is expressed in terms of these probabilities. . From the mini-
mum condition of free energy, the equilibrium value of m can be
found; the relationships involved are rather cumbersome; they can
best be solved by electronic computers or by graphic methods. 1f
w/kT and w'/kT are small in comparison with unity, i.e. the corre-
lation is insignificant, the computations lead to a formula for
similar to that without correlation. The correlation parameters

5%&9) = pg%é) - pg}) Pﬁg) which characterize the short-range

order, are determined by

Eriae vl

Seniid

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86- 00513R001651510012 9

?”N@W W “!551"“ 1&%““":"%‘!’§mﬁr’f%«‘ﬁ?"z‘ Wﬁ%"‘(‘ﬁ?fi ?’?h

SR “mr%“*é“

27916
S/185/60/005/004/004/021
On the theory of ordering... D274/D306
,5(11) = S‘Amﬂ) = E‘;’A’ =— E('E‘) = -— E%g == B
’ w N
"/7" pm) },y [7"12)) Ke‘k—f —_ l) . (63)
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1P pit? | ok T — ) : e
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where -
(62)

2w’ @’ 1Y,

_h Lo — e 40 o]
Formulas (63)-(65) can be directly used Lor calculating the eclec-
trical resistance of the alloys, the intensity of diffuse X-ray scat-
tering, neutron-scattering intensity, etc. In such calculations,
the apriori probability in terms of degree of long-rauge order and
component-concentration, has to be introduced i?'She formulas. It .)<
is noted that the equilibrium value of # (or p‘:/) can be experi-
mentally determined, e.g. by X-ray analysis. By such analysis the
correlation parameters ¢& (13) can be determined, introduced in
formulas (63)-(65), and then the parameters w and w' found. Further,
formulas are found for the correlation parameters of disordered
alloys. The kind of order-disorder transition can be ascertained
by investigating the dependence of the free energy on 7} at various
temperatures. This can be graphically done; thereby, t+he transition
temperature can be found too. A graph is shown with the dependence
of the free energy on the degree 7} of long-range order for the case
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w' = - w, (stoichiometric composition being assumed). The tempera-
ture T, of order-disorder transition is found from the graph:

w/kl', = 0.372; this is compared with the case without correlation,
for which w/kl = 0.333. From the graph it also follows that for
hexagonal aB-type latticcs, the order-disorder transition is a phase
transition of the sccond order. ior certain other values of w, e.g.
w' = 2w, no ordering takes place in the alloy. Further, aBs-type
lattices are investigated. The expression for the free energy is

~F VTV, | w ' .
o[ m e S B S S -
a ay [ &'

(75)

™ \ Y\ Y .. N R vt
— 2 5 (P00 pl+ 3 1np) +12 3, Y. (P In p P +p In ")
~ : 2 B
As in the case of aB-type lattices, experimentally determined corre-
lation parameters are used for finding w. & graphical investiga-
tion of the demendence of free energy on 4 -yielded, in the partic-
ular cases w' = w, W' = 2w, w' = - w, no order-disorder transition.
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This is apparently due to the limitations of the quasichemical
method of investigation used, especially in determlnlng the long-
range order. Hence further, more complex, 1nvest1gatlons by the
same method are not worthwhlle in the case of lattices of aABy-type.
There are 3 figures and 10 references: 2 Soviet-bloc and 8 non-
Soviet-bloc. The 4 most receunt references to Lnollsn-landuage pub-
lications read as follows: K. Jonemitsu, T, 3ato, J. Phys. Soc.
Japan., 13, 15, 1958; Y.Y. Li, Journ. Chem. Phys., 17, 447, 1949;
Y.Y. 1i, Phys. Rev., 76, 972, 1949; E.a. Guggenheim, I-Iixtures,
Oxford, 7, 1952. '

ASSCCTIATTIUN: Instytut metalofizyky AN USSR (Instltute of Metal-
physics AS UkrSSR)

SUBMITTED: December 8, 1959
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AUTHORS : Nosar', A.I, and Smirnov, A.A.
TITLE: The Theory of the Residual Eiéctrical Resistance of

Multicomponent Ordering Alloys With Allowance for
Lattice Distortions Due to Differences in Dimensions

of Atoms
"PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.6,
rp.807-817 . /
TEXT: The theory of the residual electrical resistance of S
ordering alloys of non-transition metals was dealt with by A
several workers (Ref.l to 4) without allowance for the lattice
distortions. The present paper discusses the effect of . ;the

lattice distortions {(due to differences in dimensions of. component
atoms) on the residual electrical resistance of multlcompclent
substitutional alloys of non-transition metals, which are capable
of ordering. The residual resistance is considered as a function
of composition and long-range order parameters. Correlation
between substitution effects is neglected. An allowance for the
lattice distortions is made using an elastic medium model (Ref.7).
The authors derive the following equation for the residual
card 1/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86 00513R001651510012 9

OSSR R R A A PRI SN AR YRR SN R IS PRI I SR BT IRASEIAIRNG 3 BRI

%ﬂﬁmsm £

5/126/60/010/006/002/022
E201/E491

The Theory of the Residual Electrical Resistance of Multicomponent
Ordering Alloys With Allowance for Lattice Distortions Due to
Differences in Dimensions of Atoms

resistance of multicomponent disordered alloys:

E.'.(ZB) - S‘ 'R F .
; ﬂbn 8’3 p . ‘%IA“' Ca Ca? +-f-:'lA Ca b + A-:.chg b-y (33)
-{a<al}

rae Aear, Ac m A —He 3aBHCAWHE OT COCTABA KOB(hUUNEHTH.

Here Agyqv, Ay and A are coefficients independent of p
composition; cqg represents concentration; by is a function of -
the change of the atomic volume (volume per atom) due to '
different types of atoms being present; € is the number of
different types of atoms. This general equation is applied to
ternary disordered alloys. The case of binary ordering alloys is
Card 2/3
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AUTHORS :

TITLE:

$/053/60/070/01/006/007
A BO06/B0O17
Danilenko, V. M., Krivoglaz, M. A., Larikov, L. H.,

Smirnov, A. A.

e ————

Congress of the Ukrainian Republic on the Theory of Metals
and Alloys

PERIODICAL:

ABSTRACT:

Card 1/9

?spekgi fizicheskikh nauk, 1960, Vol 70, Nr 1, pp 191-198
USSR

This Conference which took plece from 1 - 5 June, 1959 in

Kiyev was attended by scientists from the Ukraine and from
other Republica of the Union; 70 lectures were dslivered

and discussed in 2 plenary meetings in 2 sections (electron
theory and molecular-kinetic theory of met%ls and alloys).

The problems and prospects of metal theory®in. the light

of the fulfillment of the Seven-year Plan and the phenomenolog-
ical theory of ferromagnetism were summarized in 2 lectures

by I. M. Lifghits and S. V. Vonsovskiy. The follo'ing leotures
were also delivered: V. P, Silin on the investigation of the |
influence of the interaction between the conduction electrons 4

on the metal properties by the aid of the theory by L. D. Lat:”,,.
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dau; I. M., Lifghits-and V. G. Peschanskiy on the galvanomagne-
tic characteristic f metals with open Fermi surfaces in

strong magnetic fields; in this connection a paper by Lifshits,
M. Ya. Azbel', and M. I. Kaganov on the relations beiween

the asymptotic behavior of these characteristics and the topo-
logy of the Fermi. surface were analyzed, the resistance change
in the magnetic field was (depending on the direction) found
to increase gquadratically or to approach a saturation valusy
according to the law by P. L. Kapitsa, however, the increase
ghould be linear. M. Ya. Azbel' reported on results of the
quantum theory of the electric high-frequency resistance which
he set up; M. Ya. Azbel! and E. A. Kaner investigated the
cyclotron resonancevin metals In the region of the anomalous

skin effect/\in magnetic fields by the aid of the aforemention-

ed theory; M. I. Kaganov investigated the case of a non-quadra-
tic dependence of the electron energy on the impulse; Yu. 4.
Bychkov, L. E. Gurevich, and G. M. Nedlin reported on the

Card 2/

thermomagnetic effecihin strong magnetic fields; A. A. Smirnov
and W. A. Xrivoglaz on a determination of the shape of the ’///
FermI surface 1in metals via a determination of the total
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momenta of the photon pairs which are formed in the annihila-
tion of positrons and conduction electrons; 4. M. Kosevich on
a theory of the influence exercised by elastic deformation on
the energy spectrum of the electrons in the metal and on
the oscillation of magnetic susceptibility; B. I. Berkin and
I. M. Dmitrenko on the results of an experimental inveatigation
of the influence of a compression from all sides on the aniso-
tropy and the de Haas-Van Alfen effect7€n crystals qf weakly
magnetic metals; V. L. Gurevich on sound absorptiont'in the
magnetic field in the case of an arbitrary law of dispersion;
G. L. Kotkin on sound absorption in metals for arbitrary Fermi
surfaces; A. A. Galkin and A. P. Korolyuk on ‘the experimantal
determination of fluctuations of the ultrasonic absorption co-
efficient in the magnetic field for tin and zinc; M. A. Krivo-
glaz and Ye. A. Tikhonova on the thaeory of X-ray- and slow
neutron scattering@din solid solutions; V. I. Iveronova and A.4.
Katsnel'son on the theory of the intensity disiribution of dif-
fused scattering; M. A. Krivoglaz on the scattering of X-rays
and of thermal neutrons; A. A. Smirnov and Ye. A. Tikhonova
Card 3/9 on the concentration dependence of the intensity of regular L/////
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reflection and of the background of gocattered X-rayg} Vo Mo
Danilenko on dislocations in ordered alloys; A. N. Men' and
A. N. Orlov on the computation of the maximum oscillation
frequency of the atoms of a binary solid solution with cubic
body-centered lattice; A. P. Zvyagina and V. I. Iveronova on
the dependence of the characteristic Debye temperature of an
alloy on the form of the spectrum of the thermal vibrations
of the atoms; K. B. Vlasov on the rotation of the polarization
plane of elastic transversal waves which propagate in a metfal
along the direction of the magnetic field; A. A. Berdyshev and
B. V. Karpenko on the interaction of the inner electrons by
means of conduction electrons; B. V. Karpenko and A. A. Berdy-
shev on the interaction of conduction electrons and spin waves
in an antiferromagnetic; L. M. Petrova and Yu. P. Irkhin on
the computation of Hall's constant4of a ferromagnetic metal
within the framework of the s-d exchange model by Vonsovskiy;
P. S. Zyryanov, T. G. Izyumova, and G. V. Skrotskiy on the
electric resistance of ferromagnetic metals in the radiofrequen-
Card 4/9 cy range near the ferromagnetic resonance; Yu. A. Izyumov and

1
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.

G. V. Skrotakiy on the magnetic spin resonance of conduction

elecirons; A. 1. Gubanov on ferromagnetism in amorphous ferro-
magnetics; M. Ya. Azbel', V. I. Gerasimenko, and I. M. Lifshits’
on paramagnetic resonanceqin metals if the skin depth is very
small compared to the sample dimensions; V. P. .Silin on a
macroscopic theory of the optical effects in metals in. the
range of the normal and of the anomalous skin effect. S. V.
Konstantinov and V. I. Perel' on the conductivity and the

Card 5/ 9

magnetio suscepiibility of a metal in the varisble electro-
magnetic field in %aking into account three-dimensional. dis-
peraiony B. A. Grinberg and A. N. Orlov on the resistance
change in the magnetlo field and the Hall effect in a pure
metal; A. A. Smirnov and A. I. Nosar' on a theory of the elec-
tric resistance of alloys with distorted lattice within the
framework of the manyelectron model of metal; G, Vg Samsonov
and V. S. Neshpor on the conductivity of uo}sf‘ 'Sixd“mbsiz;‘,},\

G, V. Samgonov and Yu. B. Pgderno on the investigations of the
physical properties and the electiron configuration of rare

earth hexaborides; V. Ye. Mikryukov on the experimental reauﬁjilf,'
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concerning the Wiedemann-Franz law in metals and alloys;

G. Yo, Pikus and,V. B. Fiks on the electrotechnical effects

in 1iquid metals'! I, B. Borovekiy and K. P. Gurov on the

influence of impurities on the physical properties of transi-

tion metaldj\M. I. Korsunskiy and G. P. Borovikova on the in-

fluence of impurities on the X-ray spectra of golids; I. M.

Lifghits on a new type of phase transitionsifin metals at high

pressures; I. M. Lifshits and G. 1. Stepanova on & method of

describing solutions by the introduction of correlation func-
. tions for the atom groups; B. N. Finkel'shteyn on the thermo-

dynamics of a th:ee-componengagolid‘aolution; 2. A, Matysina

and A, A. Smirnov on the theory of the ordering\fof alloys

with hexagonal cloeely packed lattice; I. A, Gindin, B. G.

Lazarev, Ya. D. Starodubov, and V. I. Khotkevich on the exist-

ence of low-temperature isomorphic transformations of a series

of metals (alkali, Bi}'Be)l;.I. M. Lifshits and V. V. Slezov

on the coagulation of particles in the late stage of decay;

R. I. Garber on the kinetics of pore formatiom in rock aal;/)//,

Card 6/ 9 crystals; V. I. Vladimirov on the theory of coagulation of
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gurplus vacancies in a solid; B. Ya. Lyubov gnd A. L. Roytburd
on the theory of the growth of martensite crystalsjfL. N.
Larikov on the kinetics of the recrystallization. in deformed
metals and alloys; I. V. Salli on the problem of the lines
of the metastable equilibrium in the diagrams of binary sys-
tema; M. I. Zakharova and I. N. Stetsenko on phase transforma-
tiqna'inﬂiron—vanadiumgglloys; X. P. Gurov on the relation
between the activation energy of seif-diffusiont®with the
characteristio temperature of pure metals; I. M. Fedorghenko

4and A. I. Raychenko on the volume increase in heating mixed

\} powders; Ye. A. Tikhonova on the diffusion theory of inter-
stitial atoms In alloys of the Cudu type; V. B. Fiks on the
mobility mechanism of the impurity ions in metals in an elec-
tric field; P. P. Kuz'menko and Ye. I. Khar'kov on experimen-
tal investigations of charge transfer in pure metalas -by means
of tracer atoms; I. N. Frantsevich, D. F. Kalinovich, I. I.
Kovenskiy, M.. D. Smolin, and M. D. Glinohuk on investigations

Card 7/9 of the mutual charge transfer of both components in binary solid
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gsolutions of C, Cr, Mo, and tungsten in iron by means of radio-
active isotopes; I. A. 0ding and V. N. Geminov on the destruoc- .
tion of metals in creeping at increased temperatures; I. ‘A.
0ding and L. K. Gordiyenko on the variation of the mechanical
properties of the metals with preceding creeping test; B.  Ya.
Pines on characteristics of the diffusion mechanism in oreep-
ing; N. S. Zhurkov and A. V. Savitgkiy on the experimental
verification of the diffusion theory in the mechanical destruc-
tion in pure silver and in an Ag + 5% Al alloy; N. S. Fastov
on the thermodynamics of irreversible processes in the deforma-
tion of metals; V. I. Khotkevich obtained the same resulis in
this respect; A. I. Gindin commynicated data on the increase
of the plasticity of armcoe ironitat low- temperatures by pre-
ceding plastic deformation at higher temperatures. Yu. M.
Plishkin reported on the stable configurations of atomic layers
in expanding cylindrical orystals into the direction of the
axis. K. P. Rodionov reported on the anomalous change of
physical properties of a solid in a’ temperature range which,
Card 8/9 in general, does not coincide with the melting temperature.b///,
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N. I. Barich on the rules governing the periodic change of
fhe interatomic binding forces as depending on the position
of the elements in the periodic system by D. I. Mendeleyev.
G. M. Vorob'yev on the measurement of the intensity of X-ray
interferences in the case of texturated samples. A. S. Viglin

also spoke about problems of texture.
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Theory of X-ray scatterimng by orderircg alloys wi L
Fiz.tver.tela 3 mno.4:1238-1248 Ap '6l. (MIRA 14:4)

1. Institut metallofiziki AN USSR, Kiyev.
(X rays—Scattering) (Crystal lattices) (Alloys)
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S/126/61/012/005/001/028

E039/E135
AUTHORS : Nosar’',; A.N., and Smirnov. A.A.
TITLE; The theory of residual electrical resistances of

alloys with body centred cubic lattice, and having
two transition temperatures

- PERIODICAL; Fizika metallov i metallovedeniye, v,12, no.,5, 1961,
630-635

TEXT: The dependence of the residual electrical resistance

on composition and other parameters is studied for alloys with

bedy centred cubic lattices, and with two transition temperatures, ///
The theory is compared with experiment and shows reasonable

agreement over the limited range of observations awvwailable. -
The case of the binary substitution alloys A-B such as Fe-Al is '
examined. The form of the temperature dependence of the residual
electrical resistance on concentration is shown in Fig.2 (the

continuous curves are theoretical). The dependence of the residual
electrical resistance on the annealing temperature is also

considered for allcoys of the type AzB. The theoretical curve

shows twe transition temperatures at ~880 9K and 1320 ©K. This is

Card 141;;

PR

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9

!s’ﬁ‘:-’iﬁ B e b SN oL 5 VAR SO LA Ptk G e ot e R A N P S N P e e 3 X

i S S LA TP T R o L P S A 2O T Ko i GBS i = e P e

o e T

The theory of residual electrical ... gg;§§é§;2012/003/001/028 V//
compared with experimental data obtained by annealing the alley
FejAl st various temperatures, quenching and then measuring its
resistancze at -195 OC, This data only extends to the first
+ransition but confirms the general form cf the curve over that
range, There are 3 figures and 15 references: 12 Soviet-bloc
and 3 non-Soviet-bloc, The English language references reads
Ref.,11; C. Sykes, H. Evans., J. Iron and Steel Inst,, 192=, v.131.
389.
Ref.12: W.D. Bennett, J. Iron and Stesl Inst., 1952, v.171, 373.
Ref.15; R.W. Cahn and R, Feder. Phil, Mag., 1960, 5, 451.

ASSOCTATION: Institut metallofiziki AN UkrSSR
(Institute of Physics of Metals, AS Ukr.SSR)

SUBMITTED: Mar:h 27, 1961
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b
AUTHORS Matysina, 2. A., Smirnov, A, A, ) i
TITLE: On the theory of electric realstivity of ordering alloys of i ;A
‘ transition with non-transition metals : S
S
SOURCE: vysokotemperaturnyye netallokoeramicheskiye materialy, Inst. ; {
metalloker. 1 spela. spl, AN Ukr.SSR., Kilev, Izd-va AN. Ukr.SSR.,EXQE
8y - 86 C i
TEXT: 7o complete N. Mott's and H. Jones' studies {1936) on residual ¥
electric resistivity of disordered alloys composed-of'transition and non-transi- |
thors developed & theory which pan also be applied to alloys L
metal A with Ni
v

tion metals, the au

in ordered state. A de of an alloy of transition

etal B with CB concentra-

transition m
lattice and two sorts of lattice}-

£ conductivity electrons VA and
alloy, are close.
fic resistivity

relative atomic concentration ¢c,, end non-
dered state a prave crystal

tion, having in disor

,points in ordered state. The potential ensrgles O
v_ in fields of A and B lons, forming the crystal 1attice of the
T%e following two formulae &re derived: for determining the specl

@ o of the alloy:
card 1/3
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' ' s/ 8149/62/000/000/009/ , 1'51—’1 —
On the theory of electric resistivity of.... A006/A101 M o

.

Po=[Cy+ clee - 03)2]2 [CB(I - CB) B T‘%T)"TET‘Q] ©

for c'B <P end : : _
po = ¢ {Cs(l o - T &n® | (6 \ v

for C —>P. Here 7] is the degree of the long-range or?er;]r is the relative cori-
centration of 1attice points of the first kind,T = -¥. ¢, for C,<< Y and =
T =Cy for C — V. The values ¢, ¢' and P do not depend upon C, and T . These |
formulae exp%ain qualitatively the peculiarities of electric registivity in

alloys of transition with non-transition metals, which were experimentally ob- \
served, The theoretical data are compared with experimental results obtained for
pd-Cu, Pd-Ag and Pd-Au, The dependence curves of (?o versus the composition‘of \ ;
disordered alloys are asymmetrical with a maximum shifted toward the side of . \ f’

higher concentrations of the transition metal. For ordered 'alloys the formile
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MATYSINA, Z.A.; NOSAR', A,I.; SMIRNOV, A.A.

Electric resistance of ordered alloys with e close~packed

hexagonal crystal lattice. Sbor. nauch, rab, Inst, metallofiz.

AN URSR no.14:121-125 '62, (MIRA 15:6)
(Crystal lattices) (Alloys—-Electric properties)
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s/181/62/004/001/c13/052
B125/B104

_,—-————_"L—‘___

TITLE: Effect of lattice 1rregu1ar1t1es caused by the different
atomic radii in ordered binary solutlons upon the 1ntensity
of scattered K rays

AUTHORS : Smirnov, A. A., Tikhonova, Ye. A., and Chalyy, AL V.

PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, 1962 771 - 85

TEXT: In previous work (¥1T, 3, 1238, 1961) the authors have derived the
general formula

LT P e LIL B FEAE

. , » BN -~‘.; g
- P .oty .
Ty =8N, Zfe e BRLY 21‘3/) )

for the intensity of regularly reflected Xgrays. No is the number of

elementary cells in the'ordered alloy, 1 -fnumber of lattice sites in the

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"
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5/181/62/004/001/013 /052
Bffect of lattice irregularities ... B125 /B104

FC;P-=4fo[1-.';’"l‘ezoq (CACB—%"E)]'—‘
— 5 (h—)#(Q—4Q) [z 1+, —2) 7,

(15),

where f = cAfA + CBfB cA

A and B. The @'s and Qq's are found from

and cB'are the concentrations of the components

M=3 Ep(")b s, - ‘ (3)

a=]1 x'=s
‘.,__ 2 (qm : (4)

P P
taking into account the SJmmetrles of & cublcal face centered lattice. The
?Q,n are the vectors connecting the sites ®' with the sites of the sub-_
lattice K. bakﬁcharacterizes the lattice irregularities. The factor 4fo

: .:.féé:

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651510012-9

E SRR

At A I g sk P Ao i R

KOLOMIYETS, I.D. [Kolomiiets', I.D.]; SMIRNOV, A.A.
Theory of the residual resistivity of a binary disordered alloy

of periodically varying composition. Ukr.fiz.zhur. 7 no,1l: 1195~
1204 ¥ 62, (MIRA 15:12)
1. Kiyevskiy gosudarstvennyy unlversitet im, Shevchenko,

(s11o0ys) (Blectric resistance)
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'5/126/62/013/003/001/023
E091/E135 :

AUTHORS: ' Geychenko, V.V., Danilenko, V.M., and Smirmov, Ache

TITLE ° Theory of ordering in alloys having a body-centred S
cubic lattice, in which some super-lattice can form.

PERIODICAL: Fizika metallov i metallovedeniye, v.,13, no.3,
1962, 321-332

TEXT 3 To evolve an ordering theory for alloys with more
than one distant order parameter presents considerable .
mathematical difficulties, However, by considering ordering
processes in alloys with a body~-centred cubic lattice, the
authors prove in this paper that full determination of such
systems is not mnecessary for the derivation of conc

‘the temperature and type of phase transformations. The theory
was constructed in terms of a Gorskiy-Bragg-Williaus model and
by taking into consideration the interaction of atoms in two
coordinate spheres; the possibility of the formatiom of four
types of loops was accepted a priori. The authors show that
the construction of an ordering theory in which the interaction

card 1/3
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Theory of ordering in alloys ... :é;igé554013/003/001/025

ASSOCIATION: Institut metallofiziki AN USSR . IR B
. (Institute of Physics of Metals, AS UkrSSR) ST A &

SUBMITTED: June 21, 1961
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2 s/126/62/014/002/001/018
514,7‘70 £032/E514

AUTHORS @ Kolomiyets, I.D. and_Eg;;poxﬁuA@AL_;__~

TITLZ: Theory of residual resistivity of a binary
unordered alloy with a periodically varying
composition. II .

PERIGDICAL: Fizika metallov 1 metallovedeniye, v.1l4, no.2, 1962,
161-164

TEXT: Part I of this paper was given in v.lk, no.l of this
journal {(pp 3-9). Part Tiwas concerned with the residual

resistivity of a binary unordered alloy whose composition varies
sinusoidally in one of the coordinates. In the present paper
this is generalised to the case where the concentrations of the
components are arbitrary periodic functions of omne of the
"coordinates. The calculations are based on the same assumptions
as in part I. It is shown that the expression for e, is

.

PSS

eo = A [cz (1 - ci) - (6CA)z] (8)

where A 1is a coefficient which is jindependent of the composition,
Card 1/2 3 Mov ELECTED FOR SEETRACTION
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5/126/62/014/005/005)652"“*
E032/E3 1k

AUTHORS:  Danilenko. V.M. and Smirnov, A-A- :
TITLE: order theory for ferromagnetic alloys. I :
PERIODICAL: Fizika metallov i metalloVQdeniye. v. 14, moe 3

1962, 337 - 347
TEXT: Since the degree of order in an alloy has a -consid-
erable effect on its magnetic properties, one theoretical

approach has been to

space

However,

present work
two effects.
A-B with
is assumed that each atom has a8 single
the interactions responsibl
may be localiZed to the
. in the dispo

as sume
with a certain
the reverse

a body—centred cubic

sition of atoms is
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that the atoms are distributed in
oxrder and

first coordination spheres

determine the magnetic properties. VOS
the pffect of the setting-up

jnformation on these
binary alloys

of the p-brass type- It
"magnetic electron and that
for the ordering and magnetism
Correlation

not taken ¢+ in the
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NOSAR', A, I., SMIRNOV, A,A,

.Theory of residual electric resistance in ordered AuCus-type alloys
Sbor. nauch. rab. Inst.metallofiz,

with a distorted crystal lattice.
(MIRA 16:5)

AN URSR no.16:44-47 '62,
(GoldacPoper alloys—Electric properties)

(Crystal lattices)
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DANILENKO, V.M,; SMIRNOV, A.A.

Theory of the ordering of ferromagnetic alloys. Sbor. nauch,
rab, Inst., metallofiz, AN URSR no.17:3-24 ‘63, (MIRA 17:3)
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SMIRNOV, A.A.
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Theory of the elgctric resistance of ordered alloys; review. Ukr.
fiz. zhur. 8 no.d:151-156 F '63. (MIRA 16:2)

1l Institut metallofiziki AN UkrSSR, Kiyev.
(Alloys) ~ (Electric resistance)
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”1,AUTHORS: Zjuganov, A. N., Molodkln, V. B., §EEEEEIA—AL—§' and

“Tikhonova, Ye., As

igﬁ PITLE: Effect of lattice distortlons on scattering of slow ;f

L neutrons in alloys
¢ PERIODICAL: Ukrayins'kyy flzychnyy zhurnal, Ve 8, no. 2; 1963,“
; - 256-263 - : :
v*zq?TLXT. A theoretical investigation of the inten51ty of neutron.scaté
d cubic lattice of g-brass type |

‘*'jterlng in alloys with body—cenbere
tand with face-centered. cubic lattice of AuCu and AuCu, type. The
= e of one scaﬁterlng amplltude belng negatlve 1s discussed in de- -
';%tail, and conditions are established for which Fstr" 432 is posi- ,f
. 4¢ive. Conclusions:. The fact that lattice distortions decrease the

~ iintensity of regular structural reflections Wwhen both amplitudes -
‘.have the same sign, is taken 1nto account An 1ncreaee of 1nten81ty

¥ ;‘Card 1/2 R St
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is possible in some intervals of concentrations when one of the -
iamplitudes is negative.. The intensity  of superstructural reflee- =
‘tions -can increase in both cases. Formulas for the intervals of con-
centrations are given. There are 2 figures. .-~ . oo

. ASSOCIATION: Institut metallofisiki AN USSR (Institute of Metal:

Physics, AS Ukr3SR); Kiev -
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$/126/63/015/002/006/05353 bl

E039/E420 | - S
AUTHORS: Danilenko, .d., Rlzdvyanetskxy, D.R., Smirnov, A.A. -
TITLE: The ordering of ferromagnetic alloys w1th a face~

centered cubic lattice.

PERIODICAL: Fizika metallov i metallovedeniye, v.15, no.2, 1963, ‘Eiff,
194-202 . ‘ Cro e

TEXT: The question of the effect of ordering and magnetization

in the case of ferromagnetic alloys with.a volume centered cubic
lattice was studied previously., In this paper an analogous theory
of ordering in ferromagnetlc binary alloys A-B with a facecentered
cubic lattice is developed. It is assumed that the structure of
the alloy does not change with temperature and the possibility of
disintegration is not taken into account. In addition for each
atom of the alloy there must be one 'magnetic electron responsible
for the magnetic properties of the alloy. Correlation between
atoms and also the spin of the 'magnetic' electrons is neglected, i
The free energy of all systems is expressed as the sum of two terms,'
the free energy of the configuration TPy (w:l.thout exchange - inter- -
actions) and the free energy of the’ 'magnetlc' electrons ‘Fo

Card 1/2 F=F; +Fy
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The ordering of ferromagnetic ... E039/E420 :

The equilibrium equations of the syétem4are investigated by the use
of differential geometry and expressions are‘derived_fort;he IR
temperatures of magnetization”and.ordering as a function of

composition. The form of the results is largely governed by the
value of a term « which def

ines the interaction processes in
ordering and magnetization . : : D

o = 2A,5 = Mn ~ ABB

where Apa, App and Aap are exchange distances between neighboring

atoms A-A, B-B and A-B. “When « ). 0O magnetization increases the :

temperature for the order-disorder transition and ordering increases e

the Curie temperature. The converse is true when & 0. Curvesvf1~,ff
" 'showing the concentration dependence of the Curie point- in the S
are represented by straight lines but
relationship.  Thexre are .

ordered state at a« =0
when - « 5= 0 theYy deviate from the linear

-

)'figures.

© ASSOCIATION: Institut metallofiziki AN USSR, .- (Institute of Physics. -

of Metals AS UKrSSR)

SUBMITTE_D: July 21, 1962 -
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AACCESSION NR: AP3oob58h

SOURGE: .Fizika metallov i met;allovedemye,

TOPIC TAGS‘

ABSL‘RACT: This is a discussion concerning the developmant of “statistical "

theory of atom ordering and magnetization,: The theory encompasses both. ferro-—

“ |'magnetic and antiferromagnetic alloys with gnhuzgc_e_lgnj.ggjﬁf the type ..
- E-brass. Similtaneous consideration ‘of ‘these two alloy types is. believed to-

e important because of the ‘possible existence of ‘ferro~.and’ an’oiferromagnetac:
orders.of spins in alloys with dif ferent metal’ concentrations. The calculations
were limited to binary alloys A-B, It 'was assumed that ‘each’ atom®of ‘the: crystal
has one "magnetic" electron, The distribution and correlation of atoms and SpinSj

of "magnetic" electrons were disregarded, and the calculations were limited to
the interaction of the nearest atoms, The relation between the ordering and
magnetlzation prccesses was studied the bemparabures o phase t,ransi‘ormation
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ORG:_Institute of Metal Physics, AN UkrSSR (Institut metallofiziki AN UKrSSR) &4

TITLE: Effect of pressure on the ordering of alloys having an AuCug type cubic lattice

] ';7 S
SOURCE: AN UkrSSR. Fazovyye prevrashcheniya v metallakh i splavakh (Phase transforma-
tions in metals and alloys). Kiev, Naukova dumka, 1965, 22-29

TOPIC TAGS: gold alloy, copper alloy, high pressure, ordered alloy, phase transition

ABSTRACT: The paper deals with the effect of pressure on ordering in AuCu,-type ailoys,

_ in which the transition to the ordered state is a first-order phase transition. Theoretical
analysis of the equilibrium conditions in a binary alloy A-B of this type shows that the pres-
sure does not affect the magnitude of the jurnp in the degree of long-range order at the
transition point; pressure only shifts the transition point T, to lower or higher values.
Analysis of the effect of pressure on the degree of long-range order is also carried out for
an alloy of stoichiometric composition. It is pointed out that for many metals and alloys,
the decrease of compressibility with pressure becomes appreciable at pressures of about

10*—10%atm. The qualitative conclusions drawn in the paper concerning the possibility of

a nonmonotonic change in the transition point and in the degree of long-range order with

1/2
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| AUTHOR: Britsyn, K. I.; Volkov, B. A.; Matveyev, V. V.3 Smirnoy, A A & -
jcal absorption edge :

qITIE: Effect of electric field on the position of the opt :
~in po]ycrystalline cds layers : . : f
| GOURCE: Fizika tverdogo tela, Ve 7, no. 8, 1965, 2536-2538 R

TOPIC TAGS: cadmiu:é’ sulfidé? absorption edge, temperature dependence;

~field, forbidden band, polycrysta.l v v _ :

1.ABSTRAC'I': The authors jnvestigeted the effect of the electric field and the dimen=i 0

. 4sions of the crystellites on the position of the absorption edge in cadmium sulfide ::°

£ilms obtained by vecuum evaporation. The apparatus used was similar to that em- - '
“ployed by one of the authors earlier (Britsyn, with V. S. vavilov, Opt. 4 spektr. | '
‘v. 6, 861, 1960), except that the resolution and the sensitivity were increaseds - | @

\ The results show that for films with crystel dimensions & > 100 A the edge of the. | B
the absorption Curve | '

i optical absorption is weakly pronounced, but when & ~ 1--3 W
. is similar to that for bulky single erystals, but is shifted in the long-range -
region. The temperature coefficient determined from this ratio ar ~ 107%
. ev/deg, egrees with date for single crystals. An ac field of 5 X 03 v/gm with | I

5100 A by-an {7

; frequency 16 cps shifted the absorption range in the region of A=

electric

2373 ,?;ng "‘
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