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’ On the Elastic Moduli of a Solid Mixture

elastic continuum approximation. The results obtained
are in qualitative agreement with the experimental data
reported by Koster and Rauscher (Ref %) for Ag-Cu, Cd-Zn,

Al-Sn and Pb-Sn. ’
There are 4 references, 3 of which are Soviet and 1 German.
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AUTHORs  Krivoglaz, M.A.° S0V/126-8-4-k/22

TITLE: BEffect of Geometrical Defects on the Backgroupd Intensity
pistribution in X-rayfand Neutron Diffractionm‘Patterns

PERIODICALs Fizlka metallov 1 metallovedeniye, Vol 8, Nr %, 1999,
pp 514-530 (USSR)

ABSTRACT: The present paper is concerned with the study of the
background jntensity distribution in the case of the
scattering of monochromatic radiation by a monocrystal.

Particular attention 1s paid to those properties of the
background which are associated with the presence in the
expression for the intensity of a term which tends to
infinity in the neighbourhood of the reciprocal lattice
sites. The analysis is based on the formulae for the
intensity of diffuse scattering of monochromatic
radiation by a monocrystal I which were obtained by
the author in Ref 3. As in Hef 3, only scattering on
irregularities due to differences in scattering factors
and atomic radii is taken into account. General

({?rd formulae are derived which may be used to determine the
3 intensity as a function of the direction of the I/
scattered ray. They may also be used, with the aid of
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S0V/126-8-4-4/22
Effect of Geometrical Defects on the Background Intensity ’

Distribution in X-ray and Neutron Diffraction Patterns

purely geometrical constructions, to determine the
intensity distribution in the Laue pattern under various
possible conditions. A detailed discussion is given of
the scattering of monochromatic radiation by a mono-
crystal whose position is slightly displaced relative to
the position giving purely Bragg reflection. In this
case, although the Bragg reflection is absent, the Ewald
construction shows that near the direct reflection there
Should be intense diffuse scattering maxima, Formulae
are derived giving the intensity distribution at such
points as a function of the scattering angle. It is
Suggested that it would be useful to have experimental
data on the background intensity distribution,
especially near critical points and phase transition
points of the second kind, since the present theory
gives expressions for the anomalously large scattering
Card which takes place near a critical point. ”//

2/3 There are 6 figures and 9 references, of which 3 are
English and 6 are 8oviet,
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Distribution in X~-ray and Neutron Diffraction Patterns
ASSOCIATIONs Institut motallofiziki AN USSR
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T the Ukrainian S8R g
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AUTHOR:  Krivoglaz, M.A. 80V/126-8-5-2/29
TITLR: On the Effect of Fluctuations in Correlation Parameters
on the Qggtteri%g of X-raysf'and Thermal Neutronsﬁby
Solid Solutions

PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, 1959,‘Nf 5y
pp 648-666 (USSR)

ABSTRACT: A detailed discussion is given of the scattering of
X-rays and thermal neutrons by solid substitutional
solutions, which is due to differences in atomic
scattering functions and geometrical defects.
Irregularities in both the composition and the
correlation parameters are taken into account. The
paper is divided into the following sections:

1) Introduction; 2) Determination of the Fourier
components of the atomic displacements; 3) Diffuse
scattering by ideal solutions; 4) Diffuse scattering
associated with fluctuations in the correlaticn

Card parameters in the reglon of the phase iransition point

1§§ of the second kind; and 5) Determination of the ~¢///

reduction in the intensity of regular reflections.
If fluctuations in the composition and the correlation
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On the Effect of Fluotuations in Correlation Parameters on the
Bcattering of X-rays and Thermal Neutrons by Solid Solutions

of parameters are taken into account, one finds that the
correlation parameter fluctuations lead to a change in
the coefficient which conneots lattice defeots with
fluctuations in the composition and to the appearence of
additional scattering. Isodiffusion curves for the
scattering by correlation parameter fluctuations do not
have a lemniscate-like form but a form close to an oval, .
Effeots assoolated with correlation parameter fluotua-
tions play a relatively greater role if the lattiace
oconstant is very dependent on the correlation parameters
and deviations from Wegard's rule are large, In ideal
solutions the scattering by correlation parameter
fluoctuations is proportional to 02(1l-q)2 and becomes
negligible at small ooncentrations. In non-idesl
solutions the .role of these fluotuatiorns may become
enhanced. In particular, near the phase transition
Card point of the second kind, they may lead to the appearance
2/3 of a strong diffuse scattering in the neighbourhoods of
;truo;uz;} ;oflootions whose intensity tends to infinity
or ' AQe
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On the Effect of Fluctuations in Correlation Parameters cn the
Scattering of X-rays and Thermal Neutrons by Solid Solutions

There are 1 figure and 11 roferences,of which 2 are
English, 1 is Ukranian, 1 is a Russian translation
from English and 7 are Soviet.

ASSOCIATION: Institut metallofiziki AN USSR ”/
(Institute of Metal Physics of the Academy of
Sclences of the Ukranian 9SR)

SUBMITTED: Jamuary 8, 1959
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TITLE:

PERIODICAL:

ABSTRACT:
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S0V/48-23-5-21/31
Geychenko, V., V., Danilenko, V., M., Krivoglaz, M. A.,
Matysina, Z. A., 8mirnov, A. A.

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-
komponentnyni splavami)

Izvestiya Akademii nauk 8SSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 5, pp 637-639 (USSR)

The atudy of the diffused dispersion of various types of waves
in the oarystal 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-rays and 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
partial sums which consis% of the diangonal or non-diagonal
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- 80V/40-23-5-21/31
On the Theory of the Diffused Dispersion of an X-Ray and 8low Neutrons
in Multicomponent Alloys

members, respectively. Theoe 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 AB}. Final-

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

AS3SOCIATION: Ins%itut metallofiziki Akademii nauk USSR
(Inatitute of Metal Physics of the Academy of Sciences, UkrSSR)
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Krivoglaz, M. A., Tikhonova, Ye. 4. 80V/48-23-5-27/31
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The Theory of Dispersion of X-rays and Thermal Neutrons in
Fluctuating Inhomogeneities of S0lid Solutions (Teoriya
rasseyaniya rentgenovykh luchey i teplovykh noytronov na
fluktustsionnykh neodnorodnostyakh tverdykh rastvorov)

Izvestiya Akademii nauk S88R. Seriya fizicheskaya, 1959, Vol 23,
. Nr 5, pp 652 - 654 (USSR)

The oonsiderations made in the present paper 1ie within the
framework of the kinematic theory. The inhomogeneity of the
material is caused by the various factors of dispersion of
different atoms and by the geometrical tensions, caused by
the different atom radii. Similar papers are then referred to
(Refs 1 and 2) and for inhomogeneous binary solutions a form-
ula (1) is given for the intensity of the diffused dispersion
of X-rays. This formula is verified for the case of the ideal
solution., Non-ideal inhomogeneous solutions are considered

next and the intensity expressed in formula (1) is developed
from the thermodynamioc point of view. The result is formula

(3) which is examined in the final part of the present paper.

e

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520020-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520020-6

STEPAU AR AT TR GR R BAEGFMORRISN WIS AT BRSNS Ll E—':‘.»‘Tfi‘;v"&?‘.?&?’-'— ‘A‘S:E‘:?s‘rba?fjﬂa'ﬁ'ﬁ'ﬁmm'ﬁ Z‘»_‘ AR T AL
P : 3 “u [ i Y . .

The Theory of Dispersion of X-rays and Thermal Neutrons 30V/48-2}-5-27/51
in Fluctuating Inhomogeneities of Solid Solutions

The influencesexerted by the quantities occurring in the form-
ula are studiead in this connection. The parameters of order
and oorrelation, the superlattice refleotion and the intensity
of regular reflection are also taken into account, There are

4 references, 2 of which are Soviet.

ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of Metal
Physice of the Academy of Sciences, UkrSSR)
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B006/B056
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AUTHOR: Krivoglaz, M. A. \
R TR, . Y
TITLE: The Theory of Phononic Phermal Conductivity of Non-perfect
-Cryetala')iear the Critical Point on the Curve of the Decay

57 Phase Transition of the Second Type
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, MNo. 6, pps 1200-1210

TEXT: It was the aim of the present paper to investigate the phononic
thermal conductivity of non-perfect crystals in which the defects are
not statistically distributed, the defeot concentration is not low, and
the distortion extends to all cells of the crystalj such crystals

are, @.fey concentrated solid solutions or soignettoelectrica. The
author here theoretically investigates the low-temperature phononic
thermal conductivity of solid solutions which are cooled from the
critical point on the decay ourve. At low temperatures which are
considerably below the Debye temperature the thermal conductivity of
asuch a solution is lower than that of a perfeot gsolution, and with a
temperature drop it decreases proportionally to tho latter. In the case
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The Theory of Phononio Thermal Conductivity of 8/181/60/002/06/27/050
Non-perfect Crystals Near the Critical Point on B006/B056

the Curve of the Decay or Phase Transition of

the Second Type

of a solution which is cooled from the range of the eritical point, the
low-temperature thermal conductivity decreases with decreasing temperature,
passes through a minimum, after which it again rises. If the solution
approaches the oritiocal state, the minimun is shifted toward lower
‘temperatures, and the ninimun value of thermal conductivity deoreases.

An analogous effact may be observed also at the critical point, where

the curve of phase transitions of the second type goes over into the
decay curve (of. the phase diagram on p. 1206). For solutiors of
stolchiometric composition, transition from the unordered to a nearly
completely ordered solution must lead to a sudden increase of thermal
conductivity. In the last part of the paper, the processes accurring

near the critical point on the curve of phase transitions of the second
type are finally investigated for the case of one-component crystals.

The anomalies of low-temperature therzal oonductivity occurring within
the range of the critical point (in which the curves of phase trans-
jtions of the sscond type go over into those of the first type) are
investigated for crystals having a symmetry center and whose critical L><
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Non-perfeoct Crystals Near the Critical Point on BOO6
the Curve of the Decay or Pha¥e Transition of
the Second Type

The Theory of Phononic Thermal Conduotivity of s/1a//6o/ooz/06/27/oso

point is in the low-temperature range. A. P. Ioffe and Ye. D.
Devyatkova are mentioned. There are 1 figure and 10 references:
7 Soviet, 1 German, 1 British, and 1 Dutch. )

ASSOCIATION:s Institut metallofisiki AP USSR, Kiyev (Institute of
Metal Physics of the AS Ukr3SR, Kiyev)

SUBMITTED:  June 26, 1959
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AUTHOR: Krilveglas, M. A,
TLTLE: Concerning the X:ﬁay Scattering by Stronjly Distorted

Uniform Sclid Solutions

PERIODICAL: Kristallopeatten, 1900, Vol %, N i, pp 2i-21 (U55R)

ABSTRACT: Continulng his studles on the dirffuse scatterlog of
X-rays and 'hcvmal neutrons (Zh. eksperim. t teor.
fle., 24, 204, 158; et zl.), the author found that the

gecattering lntcnalty dlatelibution tn astrongly distorted
solid soluttons is asymmetric; as tts determlnation re-
quires the greater number of terms of the exopanded ex-
preasion of acattering ifntensity, the higher lo the degree
of" distortions and the lavpger ave the lodlees of re-
flectlons. 1o a binary solid solutlon, whouse scattering
intensity 1s a functlon of the scattering power ol the
conastituent atoms A and B, and of structure dlstorblons,
the heteropeneity that causes scabttering cun be det'ined
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concernlng the X-Ray Scatteclng by oo
Strongly Distorted Uniform Solld Solutions S07/(C-5-1-4/20

by assumptlon that the content ¢y of A atom at s-th

node cquals 1 or 0 when the node i3 occupled by A or B,
and the vector ot static displacements RS is a

glven value. Then, the Fourler series of the yalnes are

e -0 2(’[!3.— lk"‘; 6“, =1 l‘)}“l’f “"'; Cx == }z'z(f, -—--L') C““'. (l)
13 k

.

where ¢ denotes the content of A atom; ¢, {s Fourler
3
N is number of atoms 1n the crystal; ¢, = C b
»
Rk
parameters; summatlon over k 1s carrled ou%t in terms
of wave vector k/27T In the first cell of the reci-

procal lattice. For an 1deal soltd solu$ion, whose
l1attice constant 13 proportionail %o <he content of
compouenta, the scattering lontensity 1is gxnressed by

component of ¢; R, 1s radius veetor 1o an tdeal structure;
*

- -R_k; Rk 18 fluctuations in the correlation of

N DOERE BT TR A S B S N
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foncorning the X-Ray Seatteving by Suronigly (0

v

nicyorted gnlform Soltd Solutions SOV/(U—&-;—%/fo

O 13 Poluoon factor; A 15 atomle voiune. The

meati square ot the Fourier component ¢ 15
——3 xT

7! T
‘Ck| = V(?cc'kpkt) a 2(/)
where K 15 Boltuman constant; Vv 1s volume; ¢)ﬂﬂ = ";“"“7;
Wi () (tﬁ

{s thermodynamlic potentiai ot 2 untit volume;
XB = K T/a. Both the low and hlgher order t

the expanslons of aoove serles, variations of the

terma depending on the values of various factors in
speclal cases, the effect of term varlattons on the
scattering intensity ot tdeal and nonidezl solid
solutions are analyzed by means of over 20 more equations,
partially derlved and expialned in the author's pre-
ceding papers. The scattering intensity 1stribution
in the wvicinity orf reciprocal lattlce points and the iso-
Aiftusion curves for nonideal solid solutions avre found
to deviate from a lemniscute form Lo whicn ivhey &r
sloud 1n the cnse of * il solid sclutions. For inatance,

Cavd /5 Lo bocknround tntens oy and the elstive etrecy of

erms of
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higher order terms tncrease apprecic [

t " crease appreclanly with grounin
of impurities and with the anomlc dlspiacemen%s due %o
a qomkmmianenj& by FMlyph-speed particies. Theve are 8
references, 5 Soviet, 2 U.S. 1 U.,K. The U.S. and U.K.
are: C. W. Tucker, P. Sento, Phys. Rev., 939, 17
ﬁ’ Kancakl, J. Phys. Crem. Solids, 2, 107, 1357

uang, Proc. Poy. Soc. A, 190, 10-, 1ya:. o
ASSOCIATION: Institute of Metalphvsicas of the Acudomé ot" Sclences of

the Ukratntan SSR (lustitut metzilorizik: Al Uk .
SUBMITTED: Moy bt 0eS i 4llortzikl AN Uk. SSR)
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Ukrainian Republic Conference on the Theorv of Metals and Alloys.
Ukr, fiz, shur. 5 no.1:130-135 Ja-F 160, (MIRA 14:6)
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AUTHORS : Kryvoglaz, M.0, and Tykhonova, 0.0.

TITLE: Theory of X-ray scattering by multi-component
ordered solutions

PERIODICAL: ggga{ggs'kyy fizychnyy zhurnal, v. 5, no. 2, 1960,

TEXT: X-ray scattering by partially-ordered multicomponent solid
solutions is considered; the solutions have unit cells of arbitrary
type, but only the case of each atom being the center of symmetry

of the crystal is considered. Formulas are derived for the inten-

sity of diffuse scattering. Solutions with lattice of @ -brass type
are considered in more detail, as well as solutions in which one
sublattice is occupied by similar atoms and the other sublattice y(
contains atoms of two different types. First, the formula for the
intensity of the Bragg reflection is derived. Further, the formula

for the intensity of diffuse acattering is derived:
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The Fourier coefficients cqra,-c*qxay‘ can be expressed in terms

of the concentration ¢ of components at various types of lattice
points and in terms of the correlation parameters. B_ is expressed
in terms of the difference between atomic-scattering gactors and
in terms of the factor of proportionality between the q-th Fourier
coefficients of concentration-fluctuations and of displacements.

(q characterises the distance to the reciprocal lattice points).
For a binary solution A-B, and ignoring the correlation, the formu-
la for the intensity reduces to

Ip = Ng cy acyBBZABY . (13)
T
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The expression for the intensity becomes very simple for solutions
in which the lattice points of all the sublattices, except one, are
occupied by a single type of atoms. In the neighborhood of reci-
procal lattice points, the intensity can be expressed in terms of
the second derivative of the thermodynamic potential with respect
to the concentration c. Formulas are derived by means of which B
can be expressed in terms of the {nteratomic coupling constants.

1f the interaction between nearest neighbors only is considered,
thege constants can be expressed in terms of the derivative of the
lattice parameters with respect to concentration, and in terms of
the modulus of elasticity. In the case of certain actual crystal
structures, simpler formulas were obtained; (this for hex onal,
rhombic, tetragonal, and cubic crystals by the authors in (Ref. 2:
UZhF, 3, 297, 1958). In the proximity of the reciprocal lattice
points which correspond to lattice, as well as superlattice reflec-
tion, the intensity of diffuse scattering varies in inverse propor-
tion with the square of the distance from the lattice point; in
that case the factor of proportionality cortains the square of a
structure factor which, for superlattice reflection, becomes zero
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in case of a disordered solution. The obtained formulas permit cal-
culating the intensity by means of independent experimental data on
thermodynamic activi - lasticity modulus, and conc-
entration. On solutions i f -brass type,
formulas are derived (in the nearest neighbor approximation) which
express the intensity of scattering at any point of the reciprocal
lattice in terms of the concentration at different lattice-points
and of the correlation parameters; these formulas make it possible
(in several cases) to determine the correlation parameters experi-
mentally. Using a gtatistical theory of ordering, the correlation
parameters can be determined as functions of temperature and energy
of ordering. By means of the thermodynamic theory of fluctuations,
the intensity can be expressed directly in terms of energy of order-
ing. A formula is derived which makes it possible (in principle)

to determine experimentally the energy of ordering. On solutions
with two sublattices, the second sublattice having atoams of two
different types, the results obtained can be used for studying vac-
ancies in lattices of type NaCl and CsCl. A formula is obtained
which permits determining (by numerical integration) the quantity
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L which characterizes the weakening in intensity of scattering.
The two sublattices have different L: in crystals of type NaCl and
CsCl, L, exceeds L, by a factor of 14 approximately. There are 5

references: 3 Soviet-bloc and 2 non-Soviet-bloc. .The reference to
the English-language publication reads as follows: K. Huang, Proc.
Roy. Soc,, 190, 102, 1947.

ASSOCIATION: Instytut metalofizyky AN USSR (Institute of Metal-
physics, AS UkrSSlzlg

SUBMITTED: July 11, 1959
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AUTHORS : Kryvoglaz, M.0. and Tykhonova, 0.0.

TITLE: Theory of X-ray scattering by interstitial solid
solutions

PERIODIC/L: Ukrayins'kyy fizychnyy zhurnal, v. 3, no. 2, 1960,
174-188

formulas are derived for the intensity of diffuse
scattering for both ideal and non-ideal solutions. (Ideal solutions
are those with correlation parameters equal to zero). Solutions in
which the interstitial atoms are {n the octahedral interstices of
face-centered and body-centered cubic lattices were considered in
more detail, as well as martensite-type crystals. The general form-
ulas obtained by the authors in the preceding article (of the same

issue) can be also used for interstitial gsolid solutions, provi@eq
ublattices filled by interstitial

the interstices are considered as 8 .
atoms with zero scattering factor). The problem 18 grca?ed from &
macroscopic viewpoint, hence the intensity-distributlon in the

TEXT: General

APPROVED : ‘ “ )
FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520020-6"



"APPROVED FOR RELE .
e o B s e S S E. 06/14/2000 CIQ:‘RVPPVSG'OOS13R000826520020-6

BIARIAAY RERREL B § R0 T 1R W

KRR

e o

25570
S/185 60/005/002/005/022
Theory of X-ray gcattering... D274/D304

neighborhood of the lattice points of the reciprocal lattice can be
considered in detail irrespective of the atomic-interaction forces.
Formulas are derived in the nearest-neighbor approximation, which
permit determining the intensity distribution in the entire recipro-
cal-lattice space for any crystals to which this approximation
applies. Further simplifying assumptions are made. For small q

(q characterizaes the distance to the reciprocal lattice points),

the correlation parameters (which are frequently unknown can be
ignored, and the intensity Ip expressed in terms of the second deri-
vative of the thermodynamic potential with respect to the concentra-
tion of the interstitial atoms; the quantity (which is a propor-
tionality factor between the gq-th Fourier coefficient of atomic dis-
placement from the lattice points and the g-th Fourier coefficient
of the concentration of interstitial atoms) for hexagonal, rhombic,
tetragonal and cubic crystals, can be expressed in terms of the
modulus of elasticity and the derivative of the lattice parameters

with respect to concentration. For an ideal solution, the intensity
of diffuse scattering is Ip = NE2e (1 - C)(ql,A‘)J (5)

it
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N is the number of interstices; c - the concentration of atoms in
these interstices, £ - an atomic-scattering factor of the pure metal,
multiplied by a factor due to lattice defects; (q and A3 were alread-
y defined). As the interstitial atoms can be found in Various types
of interstices, the intensity of diffuse scattering in ideal solu-
tions can be obtained as the sum of the terms corresponding to the
various types of interstices. On interstitial solid golutions with
face-centered lattices, the interstitial atoms are found in the cen-
ter of the cubic lattices and in the middle of their faces, the
interstices having cubic symmetry. Just as in the case of substan-
tial solid solutions, the intensity of diffuse gscattering is inver-
sely proportional to q2 in the neighborhood of the reciprocal lat-
tice point., For small q, the isodiffusive surfaces are in the form
of two spheres which touch at the reciprocal lattice point, (in case
of elastic isotropy). For large q, the isodiffusive curves greatly
differ from a bispherical shape. On martensite-type interstitial
solutions, the formulas for are derived. Ths igodiffusive sur-
faces have a shape far from 8 herical; this is especially the case
for strongly anisotropic crystals. The intensity of diffuse scatter-
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ing in the neighborhood of the two lattjice points (h00) and (OOh)
differs greatly. On interstitial solid solutions with ocody-centered
cubic lattices, the interstitial atoms can be found with same proba-
biligy in any octahedral interstice (belonging to certain types).

tions. Thus it can be determined whether an interstitial atom is

to be found at the lattice point or in the interstice of a body-
centered lattice, or whether such an atom is found in the octahedral
or tetrahedral interstice of a face-centered lattice. The formulas
ob tained for A, can be used not only for studying the intensity of
diffuse scattering, but also for ascertaining the displzcements
about the interstitial atom, and for calculating the intensity re-
duction factor in the Bragg reflection. 4n example is given, where
the displacements of Fe-atoms about the interstitial carbon-atom in

Card 4/6
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o -Fe are calculated. The obtained displacements are more accurate
than those of J.C. Fisher, (Acta Metal., 6, 13, 1958). 1t is noted
that the obtained distribution of defects about the interstitial
atom can be used for many other problems, e.8. for determining the
energy of interaction of carbon atoms in a Fe-solution, for studying

the ordering of carbon-atoms in martensite, for determining the in-
fluence of interstitial atoms omn the electrical conductivity of Fe,
etc. The mean square displacement of atoms in the solid solutions
is found from formulas given. Experimental and calculated values
were compared, and it was found that though there 1is qualitative
agreement, considerable quantitative discrepancies occur, especially
for displacements alongthe x-axis. These could be narrowed by tak- i
ing into account additional factors. There are & figures, 2 tables
and 12 references: 6 Soviet-bloc and 6 non-Soviet-bloc. The refer-
ences to the 4 most recent English language publications read as
follows: W. Cochran, G. Kartha, Acta Cryst., 9, 944, 19563 H. Kanz-
aki, J. Phys. Chem. solids, 2, 107, 1957; J.C. Fisher, Acta Metal.,
6, 13, 1958; D.D. Betts, A.B. Bhatia, G.K. Horton, Phys. Rev., 104,

43, 1956.

Card 5/6



"APPROVED FOR RELEASE: 06/14/2000

.
T W SV -

Theory of X-ray scattering...

LRI RS U B Y. RIRATENS I USSR A ST TR S BT R RS L e i

CIA-RDP86-00513R000826520020-6

D274/D304

ASSOCIATION: Instytut metalofizyky AN USSR (Institute of Metal-

physics AS UKrSSR)
SUBMITTED: July 2, 1959

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000826520020-6"




"APPROVED FOR RELEASE: 0
PPF : 06/14/2 -
AT ' S PSTIST T NSRS ngm-{ 13 i"oa:’o-‘;g?m‘ﬁ wc}:'[ ARDP86-00513R000826520020-6

e ) A

80424

s/126/60/oo9/05/001/025
EO32/E514

Q4 200

AUTHOR: Krivoglaz= M.A. ¢
TITLE: The Theory © cattering of X-rays by Distorted
Nonuniform Solid Solutions

PERIODICAL: Fizika metallov { metallovedeniye, 1960, Vol 9,
No 5, PP n41-656 (USSR)

ABSTRACT: In previous papers (Refs 1-3) a development was given or
the theory of scattering by uniform soclutions, the
scattering being due to differences in the atomic

scattering factors and the atomic radii ot the components.
The nonuniformities in the electron density are due to
thermodynamic fluctuations in the composition and the
order parameters: Such fluctuations can be calculated
without the use of simplified models so that the theory
can be used to study the qualitative properties of the
intensity distribution pattern, to determino the numerical
values of the intensities and to carry out a quantitative
comparison between theory and experiment. Nonuniform

Card 1/6 solid solutions, 1i.e. solutions in which there are smali//
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The Theory of Scattering of X-rays by Distorted Nonuniform Solid
Solutions

W

segregations of particles of a new nhase, which differs
from the parent phase in composition and/or structure
frequently have a high machanical strength,
In this case, however, the study of the intensity
distribution is considerably complicated, since usually
the structure of the segregations, their form, the time
dependence of their dimensions and other characteristics
- cannot be determined by independent experiments and
cannot be calculated with the aid of present theories
of solid solutions, Hence, in distinction to the uniform
solutions, it is not possible to predict the intensity
distribution for any given solution subjected to a given
heat treatment. It is, however, possible to calculate
the intensity distribution for a number of simplified
models of the segregations, These intensity distributions
can then be used in a qualitative comparison with
Card 2/6 experiment and the best model will then provide an

e

A
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estimate of the dimensions and properties of the
segregations, Such intensity calculations for a number
of models of the segregations have been carried out by
Yelistratov (Ref 4) and Bagaryatskiy (Ref 5) who did
not, however, take into account crystal distortions,
Some authors have obtained intensity distributions
with distortions taken into account with the aid of
one~-dimensional models, I[owever, the distributions in
one and three-dimensional cases are considerably
different, The results obtained for one-dimensional
crystals cannot in general be generalized to three-
dimensional crystals. The present paper gives a
calculation of the scattering of monochromatic X-rays
by a monocrystal containing segregations, The effect
of the segregations on extinction is not taken into
account, although there are cases in which this is
Card 3/6 important, It is assumed that the segregations are u//
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spherical in form and that scattering by dislocations
and other defects can be neglected, The distortions
are estimated on the elastic isotropic continuum
approximation and the difference between the elastic
constants of the segregations and the parent continuum
is neglected, The concentration of the segregations
and the volume occupied by them are assumad to be small
and the overlapping of segregations is neglescted,
It is further assumed that the segregations are randomly
distributed, The concentration and order distribution
along the radius of a segregation can be very complicated.
Since these distributions are unknown at present, certain
simplifying assumptions have to be made, Three models
are considered. In model A a segregation which is
uniform in structure and composition occupies a sphere of
radius inside a solid solution with constant

Card 4/6 concentragio Such segregation could appear in the case
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of allotropic phase tranaformations taking place without
changes in concentration and also in transformations in
which concentration does change but the effective
diffusion length exceeds the distance between the
segregations., The dependence of v (the "effective
atomic volume" which is equal to the mean atomic volume

of the ‘toms of the phase under consideration multipliedby the
ratio CAdmber of atoms of this phase to the number of
atoms in an equal volume of the parent phase before the
deformation ot the lattice) on the radius for segregations
of type A is shown in Fig la. If the atomic volumes

v, and v, of the segregation (phase I) and the parent

phase (phase III) are different, distortions will appear
in the crystal, If during a phase transformation the
concentration does not remain constant, then in the
. initial stage of the process the segregation should be
card 5/6 surrounded by a region impoverished in one of the Lk/

b
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components, In order to take this effect into account

the model B (Fig 1b) can be used or the model ¢

(Fig 1c). These models are used to calculate the scatter-
ing of X-rays by crystals. In the first section a
general formula is derived for the scattering intensity
on the basis of the kinematic theory., This is then
specialized to weakly distorted crystals (Section 2) and
strongly distorted crystals (Section 3), It 14 shown

characteristic features in the distribution of diffusely
. scattered X-rays,
Card 6/6  Theye are 2 figures and 12 references. 6 of which are
Soviet, 1 Czaechoslovak and 5 Engliah,
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AUTHOR : Krivoglaz, M,A,
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TITLE: Static Q;Etortions and Weakeni of Line Intensities
in X-Ray”br Neutron Diffractioh? Patterns of Solid
Solutions With Face-Centred Cuhic Lattices

PERIODICAL: Fizika metallov 1 metallovedeniye, 1960, Vol.10, No,2,
pPp.169-182

TEXT: Static displacements of crystal atoms around an impurity
affect quite strongly many pProperties of crystals,
displacements govern weakening of intensities of "correct"

reflections (lines or spots) in X-ray or neutron difrraction
pPatterns and they cause diffuse scattering, Knowledge of such
displacements is essential in theories of the electrical resistance

of solutions and o In the present paper

cubic lattices are calculated
with allowance for crystal structure, The displacements are

found in terms of a derivative of the atomic volume with respect
to impurity concentration and Young's modulus, A quantity L°
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'

is found it occurs in the exponent of an exponential function in

the attenuation factor which describes weakening of intensities of
"correct” reflections groduced by static displacements, The j
numerizal values of L and atomic displacements are calculated j/
for alloys based on Ag, Al, Au, Cu, Ni, Pb (Tables 1 and 4).

Allswing for anisotropy, the displacements are found also at

large distances from an impurity. The effact of establishment of
short-~-range order on L° is studied and shown to be considerable in

—

some cases, The paper is entirely theoretical, There are
5 tables and 19 references: 7 Soviet,'8 English, 1 German and
3 International. ’

ASSOCIATION: Institut metallofiziki AN USSR
(Institute of Physics of Metals AS UkrSSR)

SUBMITTED: February 29,-1960
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TITLE: Theory of Damping of Elastic Waves in Two-phase

Mixtures

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10,
No. 4, pp. 497 - 512

TEXT: ~The author discusses elastic waves 1n a two-phaie cic
mixture in thermodynamic equilibrium. Changes in thede ?:h
stress (pressure) and temperature which are associate dwerduce
the waves upset the conditions of phase equilibrium ant‘pnS
phase transformations. In addition to elastic deforma io

other types of deformation will appear, for oxampie. 1213229
changes associated with di{foronces in the nmolecu a: umes
of the two phases, so that the velocity of propagat o;z otl

wave is not a function of the elastic quuli only7 an mhyse
differ very considerably from the velocxty in a 51ngl:ozc:ed
system. At large frequencies transformations do nzf Mﬁlastic
in taking place and the velocity is determined ?y :e'_ 2
moduli only. It follows that the velocity of pxopqgu.;olaxation
depends on the frequency and the phase-transformation re

Card 1/2
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time. Expressjons are derived in the present paper for the

velocity and absorption coefficient as functions of frequency

for various relaxation times, temperatures and relative h
concentrations of the two phases. Single~component two-phase

systems and two-phase mixtures of solid solutions are discussed.

There are 10 references: 6 Soviet, 2 English and 2 international. o

ASSOCIATION: Institut metallofiziki AN UkrSSR J/
(Institute of Metal Physics of the AS Ukrainian SSR)

SUBMITTED: May 23, 1960
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Congress of the Ukrainian Reputlic on the Theory 8/053/60/070/01/006/007
~ of Metals and Alloys B0O06/B0O17

daup I, M., Lifghits and V. G. Peschanskiy on the alvanomagne-
$10 characteristiosjof metals with open %ormi surfaoces in

strong magnetio f1elds; in this conneotion a paper by Lifshits,
M. Ya. Asbel!, and M. I. Kaganov on the relstions bdetween

e asympioiio behavior of these characteristiocs and the topo-
logy of the Fermi. surface were analyzed, the resistance change
in the magnetio field was (depending on the direotion) found
to inorease quadratiocally or to approach a saturatian values
acoording to the law by P. L. XKapitsa, however, the inorease
should be linear. M. Ya. Asbel' reported on results of the
quantum theory of the sleoctrio high-frequenoy resistance which
he set upy M. Ya. Agbel' and B. A. Xaner investigated the

Qyoloiron resonancelin metals In the region of the anomalous
_m.,n_g_“_q_o_m nagnetic fields by the aid of the aforemention-

ed theoryj M. I. Kaganov investigated the case of a non-quadra-
tic dependence of fgo eleotron energy on the impulse; Yu. A.

Byohkov, L. B« Gurevich, and 0. M. Nedlin reporsed on She

thormonlgiruc o??ooﬁIn strong magnetio fields; A. A. Smirnov
and N, A, Xrivoglaz on a determination of the shape of the /
FermI surface in metals via a determination of the %otal
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momenta of the photon pairs which are formed in the annihila-
tion of positrons and oonduction eleotrons; A. M, Kosevich on
a theory of the influence exeroised by elastic deformation on
the energy speotrum of the electrons in the metal and on

the osoillation of magnetio susceptibility; B, I. Berkin and
I. M, Dmitrenko on the results of an experinental Investigation
o e inlluence of a compression from all sides on the aniso-
tropy and the de Haas-Van Alfen effeot?Qn crystals of weakly
nagnetio metalaj V. L. Ourevioh on sound absorptionPin the
nagnetioc 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 4. P. Korolyuk on the experimmntal
determination of fluotuations of the ultrasonio absorption co-
effioient in the magnetioc field for tin and zinc; M. A. Krivo-

glaz and A, Tikhonova on the theory of X-ray- and slow
nsutron scatteringd\in solid solutions; V. I. Iveronova and A.4.
Katenellson on the theory of the intensity distribution of dif-

fused scattering; M. A. Krivoglaz on the scattering of X-rays
and of thermal neutronsj A. A. Smirnov and Ye. A. Tikhonova
on the ooncentration dependence of the intensity of regular
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metals and alloys; I. V. Salli on the problem of the lines
of the metastable oquilibrium in the diagrams of binary sya-
tems; M. I. Zakharova 8 d I. N. Stetsenko on phase transforma-
tions infiiron-vanadium lloys; K. P. Ourov on t relation
between the aotivation energy of g0lf-diffusioni®with the
charaoteristio temperature of pure metals; Y. M. Fedorchenko
end A. I, Raychenko on the volume inocrease in heating mixed
f(powdors; Yoo A. Tikhonova on the diffusion theory of inter-
stitial atoms In a oys of the Cudu type; V. I. Fiks on the
modbility meohanism of the impurity ions in metals in an elec-
tric field; Pp. P. Kuz'menko and Ye. I. Xhar'kov on experimen-
tal investigations of charge transfer in pure metals by meanas
of tracer atoms; I, N, Frantsevich, D, F. Kalinovich, I. I.
Kovenskiy, M. D, Smolin, and M. D. Glinohuk on investigations
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AUTHORS: . “Kashoheyev, Ve.N. and Krivoglaz, . A, ‘ *
© TITLE:. Effacb«ot;anhggﬁdnism upon . the energy distribution of in-

elastically scatlsred neutrons. I, The casé o a weak bond

PERIODICAL:s Figika tverdogo tela, v. 3y no. 5, 1961, 1528-1540

TEXT: In studying the scatterin
authors corifine themselves to s4
erystal., Neutron absorption and

8 of slow monochromatic neutrons, the
ngle-phonon scattering from a perfeot -
magnetio soattering are neglected. The

' . = . .
ol =Nt SUlaiy  yer ()
w vVt .

T —————

)
T e e,

| ' k Sp 0,
L w)=0ﬂ7§27—“%[?m,'(~)+9w(-)]. | (6),
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Effeot of anharmonism upon the ... B108
where ‘ )

gt |
Qo D4, (40 ettt (1)1

S, (K )~°-A|‘h‘m|l A,—A)+B:

Iy ahd A 8y " A7 are the mean and the varying portions of the constant A

_which characterizes the lattice nodes of kind y. Aay and B ay are the con-

stants in the expreazion for the interaction energy of slow neutrons with
& nuoleus at the lat ioe node sy (s indioates the number of the respective
lattice cell), 1'1 2 g} q - . " Zx ) ? is the vector of the re-

ciprocal lattioé; Ray is the radius vector of the respective nodes and

% gy is the polarization veotor. The quantities ¢' and ¢" ertering Eqs.(5)
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. ond: (6] ‘are _~t‘h'ou:'do'tu$m.1.noq' fron i.tho,:'olst'ioq- L

o :,w:(u).ll‘!'gl;,"f»dti-‘:‘;l's‘,‘“ ‘u(‘)ﬂ.*,(O)“'"l(SP’A')-" :

,-the oreation and annihilation operators, With the help of Green's func- u
tion acoording to Ref, 8 (N, li, Bogolyubov, S. V. Tyablikov. DAY $3SE, - L

. 126, 53, 1959; D, N, Zubarev. UFN, 71, 71,,1960), the authors obtained' T
. ro. .. ’ . ' : . . ’ ‘ ’ et ,‘ ’ , ’ . ) ~.‘f‘"
.,‘:f

s LI 7> N |
' 8/181/61/003/005/026/042
8209 e

g o t :
oo o . R : P S
. N ) ; ‘ :
- J - o ’ . ¢ N
L PR e ! B .

L
. A

- .,

S @)= [ dteiSp (e (0 a..,(ow-")(sxso,-;')-',-

Since these quantities are chiefly dotoz"uinod. by the dynamical pi‘opertiea ‘
of the system, they are caloulated from the Hamiltonian as exprossad by

Ceara3re N
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Lo (°)=m 2 LAPWTWA AP WA {1+, +ny,,) X
L V7T PR :
X [3(0— = o) = 3(* + o, )]+ (14)
+2 ("M""'M)a(""'ws"".u.)lv
Py, (w)=T,, (w), )
and T ! )

PUI‘ (“)— m P 2 y—md.u-‘,:'ulJAUn (u —~ T %, -

1ty +n

1*--4.-"-.&_,, Mag = oy ) - (15).

LR Rk W2 AT R
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The coefﬁcienta at the third-order term in the expansion of the potential
energy of the orystal accordipg to the displacement of the atoms,

ikl
\'s

sya'y's"y" ! enter these relﬁ'ﬁgns through the expression ’

gy f
o= )t 3, 3 Dibeertathrgiore
. ‘UW"."I' = \IiNVo wherwl V.w,,“w.

i (10).
% exp(/ (quJ-k'vafkmero

The widening of the peaka. in the energy distri?ution of tae scattered

neutrons, T‘-E (“’),’ is found to be proportional to kT4 at low temperatures
(T € he ), ond to kT at high temperaturds, both in pecond- approximation.
@ is the meximum frequenoy of ao?uatio phonons. Egn.(14) and (15) show
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that for § = J' for short-wave acoustic and optical phonons, the frequency
shift of the phonon vibrations, Pzd(w), is approximetely equal to the

widening of the scattering peaks, Thus, in rough estimation, Bﬂd(u)ﬂo.mm
for low temperatures and Pgd(u)"‘ 0.1 &% for high temperatures. There are

16 references:t 10 Soviet-blooc and 6 non-Soviet-bloc. The two references
to English-language publications read as follows: G, Placzek, L. van Hove,
Phys. Rev., 93, 1207, 19543 M. Cohen, R, P. Feynman. Phys. Rev., 107, 13,
1957.

ASSOCIATIOR: Institut fiziki AN LSSR (Instituto of Physics, AS Latviyskaya
8SR), Institut metallofiziki AN USSR Kiyev (Institute of
Physics of Metals, AS UkrSSR, Kiyev)

SUBMITTED:  November 19, 1960 ;;%KL
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AUTHORS? Kashcheyev, V. N. and Krivoglaz, M. A.

‘TITLE: - Effect of epin-spin and spin-phonon interaction in e ferro-

magnetic on the energy distribution of scattered neutrons.
PERIODICAL:  Fizika tverdogo tela, v. 3, no. 5, 1961, 1541-1552

TEAT: The authors studied the effect of elementary excitations on the en-
ergy distribution of neutrons scattered from a ferromagnetic at tempera-
tures far below the Curie point. The differential scattering cross section
of unpolarized neutrons may be written in two components, one of which

' accounts for magnetic single-magnon (opin-wave) scattering (61), the other
for megnetic aingl'ﬁ-phonon soattering (62): )

J
-J,'
!

, - d(q" “')=°l(ql| w) 40 (q,, v), - (3)
R :
’4. (a0, m);ON_%-(M-‘:-'f'-)[;;(@)_-.- 9} (=)] (4)
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g le)=o [ dte=Sp (b, ()53 (©) ) (Sp e,

W)= [ dte=ietSp (53 () b, (O ") (Spety.

In these expressions, q = ?1'1 - 215\’11; 'Ef1 - ?2 - ?1; _!zn - vectors of the
nodes of the reciprooal lattice. Zxpressing y' and ¢" by Green's function
one obtains

‘ .
: _CN_& Iz Tt) M)
d (qu w)=-3 3 (1"' P )(._.‘_P'(.)]t-o-l‘:(n) !

1
. CN- & s Fy(w) [N(w)+-1)
o1 (qu, — o) == (14-—-—02 )(._.‘_ P T

(10
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for the cross sections of single-magnon scattering (Ref. 2:

V. N. Kashcheyev, ‘M. A. Krivoglaz, FIT, v. 3, no. 5, 1961), where 61 corre-
sponds .to the absorption and d" ‘to the emission of a magnon by a neutron.
The attenuation of a phonon, T (w), its frequency shift P (), and (w)

" are given by the following exprassionsx

| M@= 1% Tu(e) =T (o) Tut (o) + Tu(o),
P"("’):'-% E{I Ve ' (V=N )@+ 0y =0, )+
+1 ,,,_,,,|-(1+N_,+NH,)a(m_.._,_m,_,)},‘ (1)

)
' [

?
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i

Ta(o) =32 z|v,«._,,,p [ vt =N N)— NN_] X :

O i 1) (LA | (ECASE

\
X (l +N-,"‘N..)+N..N-,] 8(«, - --'-l‘ -0, —wl')’.. 3' Vm’h'u'-' I’x

X [NN,.— Nm.ﬂ.(l +N,+N)¥o+o,+e,—a, . J (12)
P (w) =75 E (Voo P 350 N0 — 0 — )+

l l-llll (nu-'N “)B(m-—w )
l wets f(Nome =1y )3 (0 =0y o)), (13),
* Py () == Pa3 (@) 4 Pat () + Pust ().

In the following, the authors stu_dy the dependence of T and F on tempera-
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ture and on the wave vector. The attenuation due ‘to spin-spin interaction
: in cubio oryatals ia found to be

| ' LN

= il (o o S0 (2
_fm,>unr’ R
‘ o) g (4 omt (G 1 = 09,
: T (2 )
‘ h,".<u,7'.

where { (5/2) .= 1. 341 (Riemannian zeta function), § ¢ 1, T, - Curie tem-
perature, g = 8o n i 8, - gyromagnetic factor, By = Bohr's megneton,

u - magnetic moment of the atomy =g - Boltzmann's constant, v - atomio

" Card 5/8

e e e s e o e et 44

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520020-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86- 00513R000826520020 6

T *lvmxuﬁuwﬁwwmm W ﬁéie"‘ﬂ‘ﬂﬁ& IRABILR l&‘ TE3 23 {"v.w“al“é."ﬁﬁﬂ *445"&"«5#‘1&?_

23122
. /181 61 /oo;/oos/oz7/o42
Effect of spin-apin and ... ’ B108/B
volune, The temperature dependence of P is given by
o kO 1 [(nT _ 004
Pi=— Vi '3"('73‘_) Pa ST =5 (’TI) O (18)

]

vhere I indicates the volume integral. In the case of spin-phonon inter-
action,

Ty (o) =r JZ_S:%L (BB, B, T,

T '
P-u. (vn) = :(‘K;;a_:_;’p' X'Tt".

(29)

holds 'for high temperatures (T h'igh‘er .than the Debye temperature) and great
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"and transverse phonons, respectively). For non-zero temperatures, this
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cy c,

2z Y2 (x = —; ¥ w==; ¢ and c, are ‘he velocities of longitudiaal
W, T wz 1 2

expression goes over into

_,(.,_)_l’f-‘-'f—"—(mﬁ.) mym D,

8a ‘BTr‘pl 23)

-J("-/"‘I)"‘ -t

-.I.(I)'-

when » <& % and 'hw L » T3 Py and 92 are dimensionless constants of the

order of unity. For the same case, the frequency shift has the *orm

Py (o )L_"'“"""_S_LL__‘ 1T)! (- By)? (:).I'. T<0.1%. @7

card 7/8

e i
T, b et A o,

s

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520020-6"



"APPROVED FOR RELEASE 06/ 14/2000

CIA-RDP86 00513R000826520020 6

s/1s1/61/0u5/cos/oz7/042
Effect of epin-spin and +ee 3108/3209

Pll ((D.) - ‘l’ a "ITO), (Fl -+ F’)‘ (151) 0 1 < T < T‘, (28)

M L]

Puy (02) = — 9:’ a(‘lnrc) (8, + B v 1%1; TST, 01 T'.‘> T,. (29)

phusey

the corresponding expressions for trnnsverse phonons are obtained ’rom
Eq. (27) by the gubstitutions (B, + 8, ) — ,.(5 and ¢, — Cpe There are 15

references: 8 Soviet-bloc and 7 non-Sov:.eu-bloc. The reference to an
A d

English-language publication reads es follows: . 1. Elliott, R. D. Lowde.
Proc. Roy. Soc., 230, 46, .1955.

ASSOCIATIONs Institut fizikd AN Loo2 (Institute of Physics, AS Latviyskays
58R), Institut matallofiziki AN U3SR Liyev (Irstitute of
Metal Physics, AS UkrSSR, Kiyev)
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4y 1500 B104/B102
AUTHOR3 Krivoglaz, M. A.
e —
TITLE* *  Extension of singularities of the frequency dependences of

the damping of elementary excitations in crystals
PERIODICAL: Fizika tverdogo tela, V. 3, no. 12, 1961, 1678 - 3681

TEXT: The author studies the frequency dopendence of the danping of elo- L
mentary exclitations near gpectral singularitics such as minima, maxima or s
gaddle points. The author also studies the frequency dependence of damp-
ing near the threshold points of the elementary excitation with emission
of a long-wave phonon. Referring to L. P. Pitayevekiy (ZhETF, 36, 1168,
1959) and to 8 previous paper by himself the author studies the extension
of singularities for the case where the damping of phonons is due to their
scattering from statio inhomogenities of a solid solution. The Hamilton-
Y

fan then has the form H = Zhw, alay, -t & Vup Wty = (1)

l ’
-7 E (Viguegaidai oo )
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Extension of singularities ... B104/B102
where a{a and a‘a are the phonon production and annihilation operators.
Using relation -

R | 1 2
<<°u,- “i.'/»—' 7% ...—wu-kulu).-ou(u) ( )

LV M L, 101
' ' W)= _— A )
Rﬁ]( ) Zj' [“—'WNI-“‘ kill (i’) ] +U"I-+va,(—ﬂ) ] . (3)

for the Green functions, correiation functions between a;a and ak-s for

damping and level shift are found., A successive approximation is made of
the inverse Green function with respect to the phonon interaction para-
meter V which is of higher order than that made in the mentioned previous’
papers.  If this higher approximation is taken into the singularities of
the frequency dependence of damping are extended. For T—20 the extension

interval decreases 823 '1‘2. At T = O the singularity does not seem extended
The author thanks L. P. Pitayevskly for discussions. There are 5 refer=
ences: 4 Soviet and 1 non-Soviet. The reference to the English-language
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. z 74 =
ST 9127 (/% 3, //Lo) B104/B102
AUTHOR! Krivoglaz, M. A
TITLE: . Theory of diffuse gcatiering of X-rays, neutron, and electrm

beams in lon crystals containing charged defects or {mpuri-

ties

PERIODICAL: Fizika tverdogo tela, V. Jy DO 12, 1961, 3602 - 3690

TEAT: In the first part the author studies the elastic seattering of v’*{
X-rays and neutron beams from charged defects in non-piezo-olectrio ion
crystals guch as NaCl or ¢aCl, in which positive and negative defects of
equal concentration are agsumed to exist. The deformations and polariza-
tions of the lattice around these defects and the Debye shielding of the
defect fields are tiaken into account.

,0.=‘2- CN(I'. c.—- q\A'q/- c.)’-"

. 3 } gt (13)
-+3 CN(]". P incfl “ qlnq,- p.)‘ ST
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ijg obtained for the intensity of the diffuse scattering of X-rays. ¢ 18
the concentration of the defects, N is the number of cells, f!"c, f;,p. fnc

and fn are soattering factors, ﬁ?" ip the difference between the wave vec=

tors of gcattered and incident waves, q stands for the distance to the
1attice points, Ag and B are determined experimentally. The singulari-

ties of I, due to Ooulomb shielding, are studied. Inp piezoeléctrica.
essential effects ooccur due to the fact that the atomio dieplacement is
inversely proportional to the firat power of the distance from the defect.
In analogy %o (13)y
[ |"|l‘(:1°'q)’ " |"q'|'('h°:)’ gt ] (17)
q q‘ *

=1
‘ 10' 2 _CN/‘ 1 -+ r2q3

4

1¢ obtained for the piozooleotrlca. Here :‘" and a" are unit vectors. It

ig shown, that for the diffuse electron scattering from charged defects,
on the condition ramnt, and if the Coulomdb shielding is unimnportant; the
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differential elastic alectron scattering cross section is proportional

to ¢4, For rq! 1t is proportional to Q2. ¢ s the shieldirg radius.
There are 6 references: 3 Soviet and 3 non-Soviet. The reference to the
English-language publication reads as followss K, Huang. Proc, Roy. 8Soc.,
190, 102, 1947,

ASSOCIATION: Institut metallofiziki AN USSR Kiyev (Institute of Physics
of Metals of the UkrSSR, Kiyev)

SUBMITTED: July 10, 1961
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KRIVOGLAZ, M.A.; TIKHONOVA, Ye.A.

‘ he weakening
Effect of anharmonicity on the Debye factor of t
of line intensities in X~-ray photographs. Kristallografiia 6

no.4:496-502 Jl-Ag '6l. (MIRA 14:8)

1. Institut metallcfiziki Al LouR,.
(t~ray crystallography)
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Fis. met, i t
. tut metallofiziki AN USSR,
1, Institu ‘ (Crystals—eDefects) (X rays—3Scattering)

CE
A7 &2{ ; >

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826520020-6"



"APPROVED FOR RELEASE: 06/1
T BRI S SRR R e b;/ 4/2000 CIA'(RDP§6'00 >13R000526520020-6

b‘irm&a;-a R e R e

L

3

Vs

. | o
§/126/61/0 12/006/002/023
E032/E114
AUTHORS 3 vKrivoglgE!mgbéll’and Tikhonova, Ye.A.
TITLE: The influence of thermal vibrations in solid solutions

on the intensities of normal X-ray and neutron
reflections and the intensity of the Mossbauer lines

PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.6, 1961,
801-813

TEXT : After a brief introduction the authors give a
derivation of a general formula for the Debye attenuation factor.
Perturbation theory is used to derive this formula and the
formula is accurate to within linear terms in the difference
between the force constants and quadratic terms in the mass

difference between the member atoms, Fluctuation non-uniformities

in the concentration are explicitly taken into account and it is

shown that they play an appreciable part. The analysis is then
specialised to ideal solutions in which the atoms are distributed
randomly over the lattice sites, ordered solutions in which the

effect of short-range order on the Debye attenuation factor is
investigated, and non-ideal unordered solutions. The intensity

card 1/2
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of the Mossbauer lines is investigated as a function of

temperature, A more detailed discussicn is given of the case of

small concentration of radiating atoms. The paper is entirely
theoretical. No numerical computations are reported, p//
There are 15 references; 11 Soviet-bloc and 4 non-Soviet-bloc. —
The English language references read as follows:

Ref.3: D. B. Bowen, Acta met., v.2, 1954, 373,

Ref.10: J. Schwinger, Phys.Rev., v.82, 664 1951,

Ref.12: G.L. Squires, Phys.Rev., v.103, 1956, 304.

ASSOCIATION: Institut metallofiziki AN USSR
(Institute of Metal Phystics, AS Ukr.SSR)

SUBMITTED: Apr i1 11, 1961
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Thecry of % ray scattering by heterogenous solid solutions,
Pt.2; Case of nonspherioal particles of a mev phase, Sber.
nauch. rab. Inst. metallofiz. AN URSR no.13:17-34 'é&l.

(MIRA 14:12)
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Caleulating the X-ray Debye temporature of crystals with a

cuble face-centered lattice, Sbor. pauch, rab, Inst.kmetalloriz.

AN URSR no.13:35-43 '61. (MIRA 14:12)
(Metal crystals—Thermal properties)

(Crystal lattices)
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1§ 9260 ig s B102/B201
AUTHOR: Krivoglaz, M. A.
-~ n e —
TITLE: . Theory of inelastic neutron scattering by imperfect

orystals

PERIODICAL:' Zhurnal eksperimental ‘noy i teoreticheskoy fiziki,
Ve 40' no, 2, 196" 567“584

TEXT: While neutron scattering by ideal crystals has been studied a
number of times, the lack is still felt of a comprehensive representation
of the theory of inelastic neutron scattering in real crystals {or soligd
solutions) exhibiting lattice defects or distortions, A study of the
neutron energy spectrum under difierent angles is of value in that one
may therefrom infer the energy spectrum of the lattice vibrations; from
the shape and width of this spectrum, in turn, one may infer the inter-
action of phonons with one ancther and with tne inhomogeneities of the
¢rystal, the photon relaxation time, the arrangement of atoms, ete.
Apart from a peak broadening (due to cchorent single-phcnon scattering)
the lattice imperfections should wiso give rise to a blurredness of the
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3/056/61/040/002/030/047
Theory of inalastic neutron scattering ... B102/B2)1

coherent inelastic souttering. Formulas are given for ideal solutions,
for nonideal solutions, and for sclutions near the critical point on
the decomposition curve a3y woll ns near *he point of phuse trarsitlion
of second kind. The incoherent inelastic gaattering is examined in
chapter 3. Here again, some formulas are given for the scattering
cross sections - all of which is for the case where no local vibrations
occur. Chapter 4 deals with a study of neutrcn scattering by local
vibrations; i% is presupposed here that the impurity atoms (or other
defects) have a strong effect upon the crystal vibrations, so that local
levels appear; the defect concentration, however, is presupposed to be
low., It is found in this case %hat the distribution width is dependent
on temperature (at high temparalures it is proportional to T). The
following results have been obtained. phoncn scattering ty static in-
homogeneitien of crystalo leada toa broadening of the peaks in the
energy spectrum of coherently scattered neutronsg this troadening is
considerably dependent upon the oraer in the arrangement of the
solution atoms and becomes ancmalously large near the critical points
on the decomposition curve and phauve transition points. Taking account
of distortions and correlations in the solution leads to the appearance
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Theory of inelastic neutron scattering ... B102/B201

of an angular dependence of tae incoherant-scattering intensity;
coherent scattering sharply increases near the critical pcint on the
deccmpesition curve, I. M, Lifshits and L. D. Landau are mentioned.
There are 21 references: 15 Soviet-bloo and 6 non-Soviet-tloc. The
three mogt recent references to English-language publications read as
follows: P. C. Martirn, I. Schwinger, Buli. Am. Phys. Soc. 3, 202, 1958;

Phys. Rev. 115, 1342, 1959; I. Teyozawa, frogr. Theor. PLys. 20, 53,
1998,

ASSOCIATION; Institut metallofiziki Akademii nauk Ukrairskoy SSR ;ZS

(Institute of Metal Physics, Academy of Sciences,
Ukrainskaya SSR)
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KRIVOGLAZ, M.A.; TIKHONOVA, Ye.A.

M“wﬂzw
Effect of thermal vibrations in solid solutions on the intensity
of regular reflections of X rays and neutrons and tho intensity
of Mossbauer's lines, Fiz. met. 1 metalloved, 12 no.6:801-813
D '6l, (MIRA 16:11)

1. Institut metallofiziki AN UkrSSR.
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) 3108/B209 .
24,7509 _(ny4 /149 1499 , R
Rs Krivoglez, K. A. . i
TITLE: , Effact of diffusion on the sonttering of neutroas and

photons by cryatal Jimperfections and on the Kissbauer effect

PERIODICALs Zhurnal eksperimental'noy i tooreticheskoy fizikZ, 'v. 40, ¢
no. 6, 1961, 1812 - 1824 .

TEXT: The diffusion jumps of atoms are considered for the case where the
probability W of these jumps is considerably less than the effective
frequancy of atomic vidbrations, Wye The energy change of neutrons on

scattering is denoted by £ = fiv. As will be shown here diffusion leads to
a blurred energy spoctrum of elastic scattering in the range w¢%. .In this
case, atomic vibrations may be taken into coneideration by 1ntroduoing “the

Debye factor e -Ng into the scattering amplitude; Ma - —(q1 ’)2 q1 is

the dirfcrgnce between the wave vaectors of the scattered and the inoident
%ave, and u, the thermal displacement of the s-th atom. The point defects

Card 1/7 ' .
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in the different positions 1,2,.¢44V,.4s,n in a low concentration ¢ are .

‘agpumed to be distriduted irregularly. The differential distridbution, of the
defects may be characterized by the quantity ow(t) which is equal to unity

or zero, depending on whether or not an imperfection of thev-th type is
present in the point r at the instant t. The scattering amplitude of mono~
chromatic neutrons from a single orystal at the time t is

a (f) = Der (1) exp (I Ry) {v. + 3 14— Z, +6, (38)] x

xexp ({q,0R,,) exp (fq,, R, — R,.)} + 3 A, —=A, 40, (s,)] exp (iqu, R, + R.),

(N
Qv = .ZZ. exp (fq, 8R,,.) exp (iq;, R, —R,,).
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The primoc} sum extonds over the atoms moving with the center of the imper=
fection, rvj; the double-primed sum goes over the rest of the atoms; '
Aa and ba are oconstants in the expression for the energy of interaction of

the neutron with the nucleus a. The change in the scattering cross section

due to imperfactions is found to be ) .
0
o {(qs, w) "'gﬁ#ﬁr% z“ S dle ~1*t{c,, (1) c,v (0)) X
rer'y’ 00 .
P [F'lv' exp (lql. Rlv — Rl‘v') “L (va' (RI' - Rl'v')‘_- (2)
L4 .
where

Foy = 'va:' + 2' l(A. — A.)' 'i‘?:l exp (’q;. ORiy — oRu'v'). (3)

rD""(RIv - Rr'v‘) = 2' [(Al - A.)‘ + EE] ((exp (IQ‘R‘ (fv”v')) x v . ‘% '
xexp (lq. 8R,y — 8R,) 3 — 1), B} = IS, (S + 1)/4. 0] : ‘
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Introduoing the Fourier ocomponents of the quantitioa o_ . into Eq. (2). the
author obtains the following expression for the differSﬁtial oross section
of inelastic soattering (W £ 0)s

Y ((h- (l)) N‘“"%.Ii T{z [Fn CXP (2n‘KnR") ," (q. (I)’ '\"

. "*‘?‘Dw'if"'(kuw)l}- ' (6) ]
fr 0.0 = o | O @ e o
= ‘ o 3

Ouv Ry — Re) = @ exp (i, Rrv — Rev)s . Co

., * L
where 3 'ﬁ Zﬂ( _ll is the veotor of the reciprocal lattice adjoining .:
the end of the veotor '& /21['; N is the num‘ber of defects in the orystal; :
3‘,‘). - -ﬁ - 'ﬁr o In this way, the problem of detormining the energy '

Card 4/7
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distribution of nautronn scattercvd from Amperfactions is reduced to
finding the correlnticn functions fVV'(q )y for which the formule

¢ .

A (q) , (16) .

| n (q) -1 “
fn' (qv 0)) Rc( ) IZ‘ CI ot
. 1 .
is determined; a(3)/x is a motrix with the elémonts avu,(a)/xv { the
matrix 1/x has the cln~enthJ i /x ThLe "Lrvorse relaxation time" “ai d
is the root 'i of tie eguation !a (N v,j’ = 0 (17) “The constants

By’ (?) originate from the system of oquatiors for thn Fourier components:

(l(kv(’)/(““—-za (k)Ci.' U) \ :2'1'2'¥'"" (15)

el
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Effact - oL, : B108/8209 - . P
',".s‘
The roe " ©oot for evory diffusiorn mochsninom of any imperfestions, JOI
the Wi o i nnvesy ddatritylion of scatternd neutyroas o
depnnr ot te ey on tha ragniiude and orientation of the U
vector .. » 0o Aiffueion of imperfoctions must slso lead to such o
n wide: ooy diztribution of scattered monochromatic photors. o
Uaing v o o ; ‘ =
g o) = Ny 200, exp @K R, oo (g, @) o (22)
for the inten:ite of d4f6usion scattering of photena fron imperfections, - ;if‘f
ore may morthe ceqicooun ealeulations as with formule (6) in the case of AP
neutrons, wsli, ilie same function £(q,w). A similar widening is expected oo
for the absorption or emismsicn spectre in the MBsasbauer effect at aigh -
temperatures. IMention is mado of G. N. Belozerakiy and Yu. A. Nemilov.
There ure 11 wafsrences: 4 Soviet-bloo and 7 non-Soviet-tloc. Tho two e
references to kn;lish-languuge publications read as follows: G. H. . ot
Vineyard. Phyn. Rev. 110, 999, 1958; P. Schonfield. Phys. Rev. Lett,, 4, . T
239, 1960. : o
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The theory of thermal diffuse o« s/126/62/013/00'*/001/022 ;
Eosz/zslu

\ this must be borne in mind in oxperimental determinations of
the correlation parameters with the aid of the Fourier transforma-<
tion of the scattered jntensity. The calculations are confined
to the case where statiatical defects can be neglected. In the !
more genoral case it is necessary to use the author's results ‘
reported in Ref.7 (ZnETF, 1958, 3ty 204) . In the present paper
a formula i8 obtained for the scattered intensity~in the case i
waere the expnnsion of the jatter in powers of the statisticnl T%ﬁl
aisplacements {ncludes terms up to and including the second order :
onlys The second gection is concerned with the quantum mechnnicul i .
calculation of the scattered intensity. In the clnssicnl case -
discussed in the first section, the masses of the atoms do not
enter into the formulae for the scattered jntensity and only the
difference between the jnteraction cons.ants is importnnt.
.However, at low temporaturea.bwhen the classical approximntion
cannot be used, the mass qttfgroncoa are just as importnnt as the
force-éonstant differences. The quantum»mochanicul calculations
are confined to the case wherse the relative mass difference is
much greater than the diffeyence petween the {nteraction
constants. Moreover, it "rﬁlnumed that tho ijnteraction constants
Card 2/3 A )
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V%?: do not depend on the types of atoms a,a’, The Hamiltonian

£32 the vibrations of the solid solution on the second

iuantization representation is the same as that used by the

author in a previous paper (Ref.8; ZhETF, 1961, 40, 567). It is

used to derive a formula for the scattered intensity, The _

intensity distribution in the neighbourhood of the regciprocal- ; '

lattice sites is discussed in detail, The anomalous incrcase in -

the thermal scattering intensity in the neighbourhood of these

sites is discussed for solutions quenched from the neighbourhood

oi the critical point, "

'

ASSOCIATION: Institut metallofiziki AN UkrssR
(Institute of Physics of Metals AS UkrsSSR)
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