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- A series of such states was found in surface excitons withE = 0, D 0. ‘l?re-'-f?-ﬁ.-f
S - .*] = quency values of surface excitons were determined by the tensor of crystal '
RN | permittivity teking into account spatial dispersion. Their connection with .
e . | volume exciton frequencies was established. Orig. art has: 28 equations.
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SOURCE: Obninsk. Fiziko-energeticheskiy institut. Doklady, FEI-25, 1965. K teorii
nelineynoy polyarizuyemostl krietallov, 2-15
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TOPIC TAGS: tensor, orystal, eleotromagnetic radiation,
coulomb interaotion,

¥axwell equation, Fourier series, exciton, phonon interaction,
nonlinear effect, particle interaction, charged particle

ABSTRACT: The tensor of nonlinear polarizability of crys

region of the spectrum is found by a method similar to one used earlier (V. M.

Azmnovich and Yu. V. Konobeyev. FIT, 5, 2524, 1963). The interaction between
.charged particles of the crystal and the natural radiation field existing in the
crystal is not assumed to be weak. The tensor of nonlinear effects is proportional to
the corresponding anharmonicity coefficients. The general formula for the temsor of
nonlinear polarizability . B ) i
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tals € 131 for the exciton
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permits the tensor of nonlinear offects to be expressed in terms of Wmn(Z)Zw),
and the tensor components (f:-/(a)‘,."i)'a The case of limitingly weak excitorn-phonon

interaotion is examined, The formula for the tensor for the exciton region of the
speotrun takes the form ~ i

! ’ - > -~ > ax H
& Eu Tz A5y, s PMER CulG ) CIRI ) |,
s Ve [ Gy kel by ko] -
The obtained equations are found to be more suitable than earlier ones in the vicinity ;
of the exciton absorption bands as well as outside the absorption bands if the temsor

5131 cannot be replaced by 813. The authora thank V. L. Ginzburg and L. P.
Pita;est:_li' for discussion. Orig. art. has: 38 formulas.
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TITLE: Theory of the nonlinear polarizability of crystals
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ABSTRACT: A new method is proposed for calculating the nonlinear crystal polarizabilif
tensor €441 (kw, k'w', k"u"), which determines the third-order nonlinear optical pro-
cesses in the exciton spectral range. The main difference between the mew method and
previous methods is that in determining €{j1, real electromagnetic waves in a madium
are used for the states in the zeroth approximation. The properties of such waves
(dispersion law, polarization) differ significantly from those of approximate models,
such as Coulomb excitons and transverse photons. A relationship 1s established
between €34) and cubic anharmonic coefficients in a normal wave system. The expression
for €441 obtained by the authors becomes identical to that found by other researchers | _
if the refractive indices of all the normal waves are assumed to be close to unity

(or 1f the tensor €44 18 assumed to be a unit tensor). The new method can also be
used for caloulating” the nonlinear polarizsbility tensor €1§1g+ Orig. art. has: 38 for
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"Hypercomplee Systems Constructed in Accordance with the oturz-Liou:ille ~guation
on the Seniaxis," Yu. }. Berezanskiy, Inst of kzth, fcad Ucl Ukr Ll

DAN 800K, Vol 01, Mo 6, pp 1245-1243, 1983,

Studies rings of sunrable functions construct?d fro: the Sturn—Li?uvil{ew‘

oq y'' =alt) -xy (0% t £oo0) without any limitations on the order of ":111'
of g(t) at infinity, but under thesssurption that this functlon is of.bog“d.d' ‘
vuriztion on the seriaxis (0,000). This -rotler wis Qirzt Stunl?ﬂ by i, %a }van;x ,
(Lat Sbor. 23 (65), Mo 1, 1948) for q(t) = o(t-2-¢) (u 2, 3;520} und“V. i :%rchcnﬁo
in his doctorsl dissertation (Trudy loskov lst Cb-va, Yol 2, io 2, %853). Gites

i, levinson, Duke Iath J. 15, io 1, 1946. Frosented by 4cal A, N, folvogorev
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\_AﬁBANOVICH 2.S,; POVZIER, A.Ya.; LANDKOF, H.S5., otvetetveanyy redaktor;
msaseramsiNEINBNKO, A.P., tekhnicheskiy redaktor

[The application of operational methods to the solution of some

problems in mathematical physics] Primenenie operatsiounykh

metodov k resheniiu nekotorykh zadach mategaticheskel fizikl,

Khar'kov, Ifd-vo Khartkovskogo gos. unv. imeni A.M.Gor'kogo, 1954.

53 po (MIRA 9:10)
(Calculus, Oporational)  (Mathematical phvsics)
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SUBJECT USSR/MATgEMATICS/Differentla.l equations CARD 1/2 PG - 737
AUTHOR AGRANOVIC Z.S., MAR ¥ENKO V.A.
TITLE Determination of the potential energy with respect to the

dispersion matrix.
PERIODICAL Uspechi mat.Nauk 12, 1, 143-145 (1957)
reviewed 5/1957

Let the system of differential equations

(1) y'&*-)‘z}'og- z=.1vmp(x)y(5 (0<x <00} A=1,2,...,n)

.0

with the real symmetric matrix v(x) = lv, . (x)[}, x)v(x)|dx ¢® possess
«<p

[
the solution matrix G(x, A) which is composed by those solutions for which
¥y (0) = 0 (o¢=1,2;...,n), For real Aand x >0 by the expression

el Mg . 3-17\15( A) the asymptotic behavior of G(x, A) is described, where

5() is the so-called dispersion matrix,
The authors develop & method for the determination of v(x) for given S(2),

given /V\c = (i >\k)2 and given matrices Hk. These latter describe the

asymptotic behavior of those matrices which are formed by eigenvectors which
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Uspechi mat.Nauk 12, 1, 143-145 (1957) CARD 2/2 PG - 737

* correspond to the eigenvalue }V\ka It is shown that an operator K f =
®
= {(x) +f K(x,t)f(t)at is existing which transforms every solution z(x, A ),

being hofmded for x — 00, of the system 2zJ + 7\225( =0 (X=1,...,n) into
a solution y(x, A) of (1), where 1lim [y(x, A)-2(x, A)] = 0. Here K(x,x) =
© X —> 00
=-% Jr v(t)dt. It is proved that K(x,y) satisfies the linear integral equation
x ®

(2) F(x+y) + K(x,¥) +[ K(x,t)F(t+y)dt = 0,

X
I\ +00 .)
where F(u)-§mku;e k“+:fﬁ_j [8 - s(N)] et ®an,
-00

This equation has a single solution and with the aid of the formula for
K(x,x) then v(x) can be determined.
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20-5-1/67
The Setting Up of the Potential of the Scattering Matrix For a System
of Differential Equatiens.

'(Vosatanovleniyo potentsiala po matritsa rasseyaniya dlya sistemy

differentsial'nykh uravneniy -Russian) ,
Dog}ady Akademii Nauk SSSR,1957,Vol 113,Hr 5,pp 951-954 U.S.S.R.)
Received 6/1957 . Reviewed 7/1957

The present paper deals with the inverse problem of the scattering
theory for a system of differential equations of the form

n .
¥ +A’2ya -é'B'_Hv“B(x)yB, 0<£x<eo(a = 1,2,...n) (A). The authors he-

re give a direst solution of the problem by making use of a method
developed by V. MARCHENKO, Dokl.Akad.Nauk.Vol 104,Nr 5,p 695(1935)
The system A is equivalent to the matrix equation Y" +A2Y = V(x)Y.
The potential matrix V(x) = | v.s(x) ”’1‘ is hermetic and is assumed to

satisfy the oonditionftl?(t)'dtéoo « From this condition there fol-

o>
lows the integral d(x)-jo]v(t)ldt for any x> 0. The following theorem

applies: t?a;quationquh . V(x)Y has * gsolution E(x,)/)- e 1
+ xK(x,t)e dt at any L on the semiplane [m}\,<o° Here I denotes
the unit matrix, and the matrix K(x,t) satisfies the inequationm |k(x,
t),éCd((nt)/Zs (Cmconst). Here 2K(xgx)-j’;v(t)dt, 0L x<o© spplies.




AUTHOR:
TITLE:

PERIODICAL:
ABSTRACT:
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Agranovich, Z.A., Marchenko, V.A, 20-118-6-1/43

The Construction of the Tensor Forces by the Data of Dispersion
(Vosstanovleniye tenzornykh sil po dannym rasseysniya)

Doklady Akademii Nauk, 1958, Vol 118,Nr 6, pp 1055-1058 (USSR)

Given the equation

() v - [vx) + xRy« WY =0 (0<&x<m),

where P = ( g ? ) and ¥(x) = ﬂvjk(x) ||:2 denotes a quadratic

Hormitean matrix of second aorder which for a certain € >0
aatisfies the condition
™

(1) ft“g |v()| dt < (-§<0<%).

[o]
Let the boundary condition be
(2) Y(0) = 0.
Theorem: The boundary value problem (1)-(2) has a continuous

spectrum for A 2>0 and possibly a finite number of non~pogitive
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20-118-6-1/43
The Construction of the Tensor Forces by the Data of Dispersion

eigenvalues 0 Z)f >7\§>....>7\§. If )\2 belongs to the

spectrum, then there exist solutions U(x, A) of (1) which
vanish in x « 0 and which generate an eguation of Parceval
being equivalent to the following decomposition of the

d -funotion: ©

(3)  8(x-y)e1 -ki U X0 (v 0,) + 32 ( ERVNERITYN

*
I is the unit matrix, U is the matrix conjugate Hermitean to U.

The matrices U(x, A) of (3) can be normed such that for x ~>oo
there holds

U(x, A) ~v ol M1 o ol x5y ( A2>0)
U(x, A ) e I~ ".uk (Ai < 0)

The dispersion matrix S(A), the eigenvalues and the matrices
Card 2/3 llk are denoted as data of dispersion. We have
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00

F,(t) = %(: f[l-s()j}ai"\t dA\, where the elements of the

-00
Hermitean matrix F1(t), ~w<tLoocan be represented as sums

of two functions, one of which is summable and the other is
summable in the square and bounded; for all t> 0 there exists

FI(%) and we have [m £1+0 |p;(t)|dt<m (- <0 <L), Besides

S(0)P = P,

In a further theorem the authors give four necessary and
sufficient conditions that a given unitary matrix S(A), the
numbers 7\2

kso and the Hermitean matrices llk are the data of

dispersion of a boundary value problem (1)-(2) with the
Hermitean potential V(x) which satisfies (4).
There are 3 references, 1 of which is Soviet,} American, 1 English,

PRESENTED: Qctober 9, 1957, by S.N.Bernshteyn, Academician
SUBMITTED: October 9, 1957
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. FHASE I BOOK EXfLOITATION SOV/516}4

Agranovich, Zalman Samoylovich, and Vladimir Aleksandrovich Marchenko

- e

Obratnayn zadacha teorii rasseyaniya (Inverse Problem of the Scatter Theory)
Khar' kov, Izd-vo Khar'kovskogo univ., 1960. 267 p. 4,000 copies printed.

Resp. Ed.: N.S. Landkof, Docent; Ed.: A.N. Tret'yakova; Tech. Ed.: A.S. Trofimenko.

PURPOSE : This book is intended for scientists working in the field of mathematics
and theoretical physics; it may also be useful to advanced students interested in
the spectral theory of differential equations.

COVERAGE: The book deals with one of the new problems in the spectral theory of
differential equaticns ~ the so-called inverse problem of the quantum theory
of scatter. This problem, which has its origin in theoretical physics, is,
in the simplest case, reduced to the formation of the differential operator, based
on the asymptotic behavior of its normed eigenfunctions at infinity. The book
contains a rigorous investigation and solution of the above-mentioned problem.
The mathematical apparatus developed for this may also find application in other
related problems. Conventionally, problems that indicate which spectral data
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Inverse Problem of the Scatter Theory Sov/5164
unequivocally determine the differential operator, and present methods for re-
ducing the operator according to these data, have beencalled "inverse spectral-
analysis" problems. The following personalities are mentioned: V.A.
Ambartsumyan, V.A. Marchenko, M.G. Kreyn, I.M. Gel'fand, and B.M. Levitan.
There are 1} references: 10 Soviet w.nd 4 Euglish.

TABIE OF CONTENTS:

Preface 3

Introduction p)

PART I. BOUNDARY PROBLEM WITHOUT SINGULARITIES

Che I. Particular Solutions of a System Without Singularities 13
1. Preliminary information and symbols 13
2. Fundamental system of solutions with given behavior near zero AL}
Card-2/6-
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fé.35v0 c111/c222
AUTHOR: fég;anovioh, 2.8,

TITLE: On the Trﬁi??ﬁ“&ﬂén Operator Generated by a Differential Equation
of Seognd rder and a andition in Infi %ty
PERIODICAL: Referalivnyy zhurnal. Matematika, 1!)‘ 0, No.9, p.73,

Abstract No.10288, Uch,.zap.gos.ped.in-ta, 1957, Vol.21,pp.3-8

TEXT: The author proves the following theorem whioh strengthens a theorem
of B.Ya.Levin on tge transformation operator {(R.zh.Mat, 1957, 423). Let

(1) y" -v{x)y + Ny = 0

00
and let hold the condition x |v(x)|dx <o, Then for Im NZ0 there ,X
@®

exists a solution of (1) with the form y(x,N\) = ei)‘x*'f K(x,t)ei)tdt,

® 00 00 X
wheraxj\x(x,t)\dt(m, oj lex(x,tnedt dx <@ .

[Abstracter's notes The above text is a full trenslation of the
original Soviet abatraot.]

Card 1/1
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AUTHORS: ptgranovich, 2. S., Marchenko, V. A., and Shestopalov, V. P
G—/—_——_—_—-‘-‘_———
TITLE: Diffraction of electromagnetic waves on plane metal gratings

FERIODICAL: ghurnal tekhnicheskoy fisziki, v. 32, no. 4, 1962, 381-394

TEXT: The authors have calculated the diffraction of a plane polarized :
electromagnetic wave incident perpendicularly upon a periodic grating A,k’//
parallel to the x-axis in the XO0Y plane (Ey’ Ez, Hy, Hz = 0). 1 is the \

grating constant, d is the gap width. The metal is a perfect conductor.
The two special cases of E polarization (E, | 0X) and H polarization (H, 1l )
can be calculated similarly. The sought electrical field is

’ w 2xn\2 2:‘; -
pmeen 3 WO 50, O

nE=—00

above the grating (superposition of the incident and reflected fields) and

CE=3 &"e“V'“@)z‘e"T‘" <o, )
card 1/5 . e . S
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Diffraction of electromagnetic ...

below it. The equations
— . e e
E bye'™ =0, "r;i<l'?|<"s : (7)
3 blala—e)em=in—1), lol<F (1),
with the assumption £ -»0 for |nl—>, with b,=1+a o} bo=a (n £9o) . )

and :f%i b e(2n1n l)y

Nu=00

= 0 (on the

i
r.i[

L

V=

= j V(R () e4°"4?,

card 2/5

-—

\’(fzﬂ) C—a)dt (CoE L;),

' N
Remd [REe Ra= S

PPy S SRS
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metal), give w1th the substltution

| I
(11),

. n:f.'o e

% R
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Diffraction of electromagnetic ...

the infinite set of equations

xfﬂ%w—m¢+?%%%w+%&omwxl
0=V —ixV3+ > xylile ViR, |

' Vo Ind
— V0 i~ 2 eV 4-2%cR
by = ixb Vi — V-~ > x, R 2cR,,,

X.=bn.

CIA-RDP86-00513R000100520017-5

$/057/62/032 /004 /001 /017
B125/B108

LE]

n£D (1 9)

kD

M B ina . mtcamaten . vrmamrearel s ccmmcmaH meem v m e

for determining bo’ x s and bm’ where x = bnn. (19) can bve solved

numerically e.g. by successive approximation if & ig sufficiently small.
The authors consider the case in which 0<n< 3 (so that £_+1, &+2, E+3 are

of the order of unity). In this case, the longwave approximation does not
hoid any longer, the shortwave one does not yet. (19) gives with €, =0
at every |nl>N a finite set of equations:

Card 3/5
1
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Diffraction of electromagnetic ... B125/B108
ixd Xe 1 DM
b=t b= =—vwEsp’ (21) with
R o N
A=A +24A45c"" S‘ A.ﬁ; ‘3_'40‘ Bipeefp—t-. .., (23) 1
. 25 . -
D:DO—O—ZD.'%“*“%D‘,S(S;"" g Dijpeiser-r-. 0, -{/
D(")=D(()")"‘ZD£-")E‘ +‘2 D;'})e‘sj-{— %k Df )te‘e €, ~4=. ’

Every E_ may be a co-factor of first or zeroth degree. D and D(n) are the
algebralc complements of the elements VVG] and E, {_6,] VEGX}] in the

determn? g . Formula (21) is the exact solutlon of the problem if A,
D, and D\"/ aro replaced by infinite series following from (23) for N ~ w.
The R@] and V[] can be expressed by Legendre polynomials. A. Yu. Titarenko

is thanked for calculations and drawings. There are 5 figures and
5 references: 2 Soviet and 3 non-Soviet. The reference to the English-

Card 4/5
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language publication reads as follows: G. L. Baldwin, A. E. Heins, Math,
scand., 2, no. 1, 103, 1954.

ASSOCTIATION:

SUBMITTED:

i
—

Piziko-tekhnicheskiy institut nizkikh temperatur AN USSR
(Physicotechnical Institute of Low Temperatures AS UkrSSR)
Khar'kovskiy gosudarstvennyy universitet im. 4. M. Gor'kogo
(Knar'kov State University imeni A. M. Gor'kiy)

Lpril 14, 1967
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luxgc(z‘a/:m(b\.z ) L/ -l/%-le/Dl-b
M(a)/ﬁu ﬂb/f FETR/SSD/851 ¢ ":f:(:sf.’:s:‘ ¥iS
ACCESS ION zm: Ax’du‘dv(;&i s/ws,,/ss,/oswz/(.n/lsso/l901 g

AUTHOR: Agranovich, 2.5.; Shestopalov, V,P.

NS BRI E AT e e }‘\
TITLE: Propagation of electromagnetic waves in an annular waveguide -
" SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no,1l, 1964, 1950-1561 g

ave difiraction, sswaguid,,
~1088, Wave: propagatxon

quet’s theoram, the complex electric and mgnetic fields are each expmssed a8 the
product of a Fourier series in 2 and an exponential function of z. The coefficients
are determined separately for r > A and r < A, so that jMaxwell's equations are s
satisfied and only damped or outgoing waves are present in the region r>A. The '
effect of the boundary conditions at i = A was caiculated by a method previously
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1 18847-65
ACCESSION NR: AP4049034

rs in collaboration with v.A.Marchenko (ZhTF 32,4,1982) . Re~-
rely quoted. Tals leads to a dispersion eguation
rm of which 1s re:ained. The

describedé by the autho
sults of the earlier paper are me
in the form of an infinite series, only the first ter
resulting approximate dispersion equation was solved numerically with the aié of

a computer for E-waves and H-waves, and the results are presented graphically.

As the gap increasus, the wavelength of the f-waves approaches its Iree space va-
1ue the more rapidly, t+% . As the gap decreases, the wave-
length does nout ai oncd tend toward ils va.it few 4 oo ntinuous waveguide, but be-
gins to do 50 only after the gap becomes very small. The H-waves, on the other
nand, Go not exhibit this behavier. Under all conditions the H-waves are less
strong.y damped than the S-waves. The H-waves are cnlw very slightly damped vhen
but the damping increases rapidly willi gap width for suffici-
{.r H-wave damping than the
r deep grazitude to V.A.

the longer the wavelerng

Ve

the gaps are narrow,
ently wide gaps. The width of the gap 15 porc

number of gaps per wavelength. "In conclusion we express ou
Marchenic f{or his creative participation i the discussian AT this work. Vie are al-
inenrc and 5.3.7re sanithe o0 L09 gruat .abor they

so very grateful to L. I, Lity
performed in completing the numerica.
7 {igures.

comnutalions. Jrig.art.has: 61 formulss and
3 D
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AR7000893 SOURCE CODE: UR/0058/66/000/009/H035/H035

AUTHOR: _‘Agranovich, Z, S, ; Shestopalov, V. P,
TITLE: Dispersion equation of a helical waveguide
- SOURCE: Ref, zh, Fizika, Abs. 8Zh252

REF SOURCE: Radiotekhnika. Resp. mezhved. nauchno-tekhn, sb,, vyp. 1, 1965,
14-20

| TOPIC TAGS: dispersion equation, waveguide, helical waveguide, helical
. waveguide dispersion equation

ABSTRACT: Wave propagation in a helical waveguide using a strip is theoretically
analyzed for the case of an infinitely thin, ideally conductive strip. Field vectors -
are represented by Fourier series based on Bessel and Hankel functions inside and
outside of the waveguide, respectively. Proceeding from the Maxwell equations,
the authors write field components inside and outside the waveguide. Superimposi-|
tion of boundary conditions (the tangential component of vector E is equal to zero, |
and the radial component of vector H on the strip is continuous, as are the field
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vectors on the slot between the turns of the strip), results in an infinite system of
linear, homogeneous algebraic equations. A dispersion equation is derived by
equating the determinant of this system to zero. The presence in the terms of the
determinant of factors tending to zero with an increase in the ordinal number of

_ the term makes it possible to limit the consideration of the determinant to a

" determinant of a finite order. A modification of the dispersion equation for the
case of space resonance i8 cited. [Translation of abstract] [DW]

SUB CODE: 20, 08/
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“Recorded on magnetic tape.”™ Vol. 3, No. 5/6, 1954, p. 18. R,dio, Sofiya

3 S0t EBastern Europoan Accessions Iist, Vol. 3, No. 11, Nov. 1954, L.C.
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Nuclear Science
".Abstracts

Vol. 7

November 1953

Mineralogy,

Metallurgy-

and Ceramics

@ Ut

FERROELECTRIC PROPERITES OF BaTiO3=PbZ:0; SOLID SOLUTIONS. .
G. A, Smolehsiii /omolenskyf A. I. Aprindvskaya, and Ne Ne Krainike -

.........

g\d‘-'& Mafff C‘«wu;ml Ag U 3511{

Teameioted From ToKiady Akad. Nauk 8.8 .5.K. 91, 55-8 (195305 Sbr

(NSF - tr - 813 D - 91 -55) o
- BaTiO3=PbZr03 solid solutions were prepared by pressing fipely
powdered BaTi0; and PbZr0y and baking 1t 1150 to 1L450° for one
hr.in an atmosphere of Pb0. The varia:ion of the dielectric N
constant in weak fields and the relative change in length with - /.-
temperat.ui‘e were graphed. The dependence of the Curie temperature
of solid solutions of BaTiO3-FbZrOy on the concentration of PbZrl;

in the 'solution was detemmifted and grephed. (JeSeR.) ' ,
,,-aﬂ-ﬂ‘ .

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5"




"APPROVED FOR RELEASE: 06/05/2000

CIA-RDP86-00513R000100520017-5

CALF CC LG WICCL AT - Ty Wy
N IR LA

Daveloptnent
and ead Untalate,

Tekk;

T Ti0y (2-8% ) ond

i without sddns,

; . develop

! for the stanmate.

43, 96ta)
Curle tenip.

of xpantany ite
! -G Al nekil and A. L A V-
skuya, s Dukiady Akad. Naﬁ&‘S.S.S.R.,W,‘Wi’VT%%;S,
m%?amec;; const. of Pb stanvate was detd. by 5. £
: “Fizi 22,-8(1962))- a3 not greater than 20 The
Cetannate samples were made wlih the addn.
wete heates] ot a comparativelylowtempe .o
The x-ray dffraction patterns of such sam ’
“by P. Z. Tandur to have,
tines of perovskite (the mineral CaTi0y).
fias & noncubic structure and decomp. at
0p4° (Coffeen, C.d. 4T, 8081f).
_samples of Pb stannate
. ture were obialned by adding 5-10 mat, % ot
! unid these samples had a max. dielec,
' 1560 degrens, and a powet Joss tangent,
. but sising abruptly
thit the compds,
. . . spontancous polarization. The diclec. const, for
L { Pb tantalite i3 800 at 255° and about 480 at room temp, and
410 8t 3%, The power inws tangent {s of the same natureas |

weak felits at a frequency of 100 cyc'es,
has shown that
than doea Da titanate despite the smatler

radhis of Pb compared

| Sm?: ation i Ten

P

of ZeQy and

fes were shown -
besides 4 scries of other lines, the
Lead stannate
Now, pi\rﬁnily crystd.
having the perovakite type of strue-
Ba stannate, .
conat. of about 144 at '
Jow up to about 160°
to over 11 at 280°, It was then sus-
MNbOy and MTa0s might also |

The elec. meusurements were made In
Goodman (C A
Pb titanate hos o much higher§

iomc/

with that of Bafon. V. H. G.
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_,munnh-l of salld solulons: (P, Balk-
m\d l’b(?.t. Sn)(). G AL Hmu\m‘tkl\I
L Kadinina, st 4T Sl, i ;“!"E‘LJ N “:‘

I —-th divlec. )-Lnumh\l—
\(y x\m\ th dl'\«;pullnll fnlur mu weasnred from 0 to
RO U Ty, e fomps of phase ransitions ot the

vagious tu.mnh. a8 o function of comp, were detd. The
nuhuhmx Whal thie solid soli. (Wi PlSn0; (1) eryst allizes

T with o pum-kv( stmcturc and possesses SUigt uunclu
pmpnms. Pl solus. difler from other su;,muocuc

- compds: o that the lu\\.ul atom docs not h xw tm_ Ut

¢ stencture of @ aoble gus. ¢ tronsition temp. de-

3 ereascs ag the ‘asSads etmu:nl incrouses, The )hd polis,

Ph{1i, Sn)0s and M7r, Sn) 0, (11) shows high tragsition
temps. if ibe pracentage of PhEn0O; l: lng! fo 11 two

p!nsu tmnsmum were dmuurrd ertiet ]acohw;%ﬂd‘& -
W o Werner JasteE® o y
. {7

/ /



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5

.

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5"



| "APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5

B s W 034 '\ W W ) LA AT o N v ] T T )
USSR/Electricity - Dioloctricr G-?
Abs Jour i Ref Zhur - Fizike, No 3, 1957, No 6564

futhor s
Title :
Orig Fub :

Abstrect ¢

Card s

Si:olenskiy, G.h., Lgeooovsiaye, A, 1,
Dicleoctric Constant of Cerntes of Divelent iHetols,

7h, tokhn. fizild, 1956, 26, No 2, 484-485

A mersurement wes node of the diclectric end of ite tcupgr-
cturc coefficient in the renge 20 -- 80° ot frequency 10
cycles in sintered specirens of ceretes of berius, strontiwm
end celeiun, For BeCoOz, €. = 28, end (AE/ € )AL = 1€0 x
10-6; for 8rCc03,{ = 27, cnd (LE/E Yat= bo x 106, The
porosity of BaCcOz end SrCc0Oz nfter fingl cnnealing (1 hour
ot 13500) was 2 == 4%, It wbs impossitlc to obtein e cerate
of celciur,

1/1
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HERANOVS AAYALA. T.

USSR/Electricity - Semiconductors

\
Abs Jour

Author
Inst
Title

Orig Pub

Abstract

Card 1/2

G-3
Referat Zhur - Fizika, No 5, 195, 12136

Smolenskiy, G.A., Isupov, V.A., Agranovskaya, A.I.
o- el ATy Tete

High Dielectric Constent of Niobates and Tantalates of
Divalent Metals.

Dokl. AN SSSR, 1956, 108, No 2, 232-235

An investigation was made of the dielectric properties
of niobates and tantalates of Ca, Cd, Sr, Pb, and Ba.
To prepare the specimens, finely ground initial materi-
als were pressed and fired. The resultant material was
again powdered, pressed, and subjected to final firing.
Measurements vere made of £ , tan & , and of the depen-
dence of £ on the temperature T of the resultant poly-
crystalline specimers. The investigated materials have
high values of £ with a negative temperature coeffici-
ent (TKg ). A positive TKE 1is observed only by the
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AUTHORS ¢ Smolenskiy, G- A-» Isupov, V. A« Azranovskaya, A. I.,37-11-1S/3§”
8holokhova, Yt. D. “’

7

TITLE: Non-Seignette—Electrical Phase Transition in 5o0lid Solution in
(Ga,Sr)(Ti,Zr)0) and Na(Nb ,Ta)OB Systems (Nescgnetoelektrichcs-
kiye fazovyye perekhody V tverdykh rastvorakh, obrazuyushchikh-

-sa v sistemakh (Ca,Sr)(Ti,Zr)OB i Na(Nb,Ta)03 ).

PERIODICAL: Zhurnsl To.hn. Fiz., 1957, Vol. 27, Nr 11, pp.2528-2534 (USSR)

ABSTRACT: The par.ose of this work was to explain the character of these
phase transitions. Based on the experiments as wall as on the 2x-
planations given you can say that in solid (Ca,Sr)(Ti,Zr)03 -

solutions and especially in solid (Ca,Sr)(Ti,OB)-solutions or-
dinary crystallographic transitions take place and that,neither
calciun-titanate nor the mentioned solid solutions are anti-seigh-
ette-electrics. The authors are of opinion that in natrium-niob-
ate at 4800 and 640°C as well as in natrium-tantalate at 47500,
and in conseyuence of this also in solid Na(Nb,Ta)03 -golutions
ordinary crystallographic transitions take place. Actually the
phase transitions at 480° and 640° in natrium-niobate displace
into the range of lower temperatures in the case of a substitut-
jon of a natrium jon, smaller according to its neasurements,by
the greater potassium ion. The aathors conclude that natrium-

Card1/2 tantalate is not a scignette—electric. There are 7 figures and
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Non-Seignette-Electrical Phase Transition in Solid Solution in  57-11-15/33
Ga,sr)(Ti,2r)03 and Na(Nb,Ta)03 Systeus.

2 tables.

ASSOCIATION: Institute for Semiconauctors AN USSR,Leningrad (Institut
poluprovodnikov AN §SSR,Leningrad)

SUBMITTED: April 8,1957

AVAILABLE: Library of Congress
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AUTHOR SUOLENSKTY G.A., ISUPOV V.hs, _AGRANOVSKAYA Adls B YN

1
TITLE Phase Transitions in Seignette-Electrio Sopid Solutions on the Basis

of Strontium Fyro Tantalate. . _

. (Vazovyye perekhody ¥ aegnetoelektricheskikh t,yerdykh rastvorakh na osnove
- pirotantalata strontsiya ~Russian) ; .

PERIODICAL  Doklady Akadenii Nauk S3SR, 1457, Vol 113, W& L, pp Bo3-Bo5 (UcBe8eR)
Received 6/1957 . .. Reviewsd 7/1957

ABSTRACT The solid golutions of the seignette sloctrica of this type {nvestigated
" up to now are enumerated in ghort. The present paper investightes other
solid solutions of seignette-el‘ectric niobates and tantelates and glves
* some data on the solid aclutions in the following systems 8 8ryT8,0, ¢+
* Srng207, SrzTa.g()? + 135\2Ta20.z andTSraTazO? + 082T3207. Hitherto the sam-
ple have not been imestigated_radiogrlphiealh, but the distinct shifting
of CURIK's temperature is indicative of the ereation of solid golutions in
. alimited concentration interval,‘The samples were produced according to the
usual ceramic nmethod and were annealed for. one nour &t 8 temperature of
1,80°C, An increase of the CURIY temperature of the solid solutions of
Srz(Ta,Nb)zo was expected on the occasion of the replgcement f Ta-ions
"llhe presemt paper confirms this expectation, as may be seen .
from the attached diagrams of the temperature dependence of the dielectri-
. city censtant of the solid solutions in the system Sr T%g}werbgor The
Card 1/2 CURIS temperature inecreased by about 32° on the ocouion an increase of
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. AUTHOR SMOLENSKIY G.A., ISUPOV Vvo,h§9§g§Q!§§A§A_§:}., PA - 322¢
TITLE The So0lid Solutions of Metaniobate and Metatarntalate of Barium in

Barium-Titanate which Have Seignette-Electric Properties.
(fverdyye rastvory metaniobata i metatantalata bariya v titanate bariys,
obladayushchiye segnetcelektricheskimi svoystvami -Russian)

PERIODICAL Doklady Akademii Nauk SsSR, 1957, Vol 113, Nr 5, pp lo53-lo5é (U.8.5.R.)
Received 6/1957 Reviewed 7/1957

ABSTRACT The authors investigated various compound systems BaTi0y - Bag,gNbQy
and BaTiO0a - Bag,gTa03 with a content (of up to lo molo-perceut§ of
Bao,SNbca and Bau,STa03° The polycrystalline samples with a low degree of
open” porosity wers produced in the usuval manner. The introduction of bari-
um-metaniobate into the barium titanate modifies the temperature dependence
of £ and tg 6 considerably, With a content of 1 mol.-%¢ Bag,cNbOa the € .
peak vanishes at Gurie point and there remains only a salient point in the
curve £ = £f(T). If the Bao;sNbOS content increases, this salient point be.
comes less pronounced, and”with more than § mol-°/o Bao,sNboa it vanishes
entirely. In soild solutions a maximum of £ is found to exist in the domain
of the phdse transition from the tetragonal to the orthorhcmbie structure,
If the cohcentration of bariumpmetaniobate increases, the maxima of the cur-
ves £ = [{T) waaker and more washad out, on wnichk oceasion they shift to-
wards lower temperatures. The position of the maxima and of the salient
points of the curve € = £(T) does not depend on frequency in solid solutirus,

Card 1/2 In solid solutions witn a high content of barium metaniobate tg 6 chin :-
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The Holid Solution of Metaniobate and Metatantalate of Barium Pa - JoH2
in Barium.Titanate which Have Seignette-Electric Properties.

only slightly if temperature drops below llo - 120°. Analogous regular de-.
velopments are found in the system BaTi0; - Ba,,zTa0s, bDut barium metatan-
talate is less "effective! than barium metaniobate. From the temperaturs de..
pendence of the dielectricity constant the points of the phase transitiors
were determined and a diagram of the phase transiticns fros the cubic phaze
into the tetragonal phase and from the tetragonal into the orthorhombic
phase was constructed. In the systems BaTiOy - BaNbQa,;(BaTa0s,¢) the barium
pyroniobate and the barium pyrotantalate exercise a similar effeft as barium
metaniobate and barium metatantalate, The comparatively slight dependence
of the dielectricity constant of the investigated solid solutions on tan.
perature and on the fisld strength, the lack of volatile components, as wel.
as the low burning temperature make it appsar probable that these sclid
solutions cam be put to technical uss,

(with 3 illusirations)

Institute for Yemiconductors of the Academy of HYoience of the U.s.5.K.
IOFFe A.F., Member of the Academy

31.7.1956

Library of Congress
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AGRANOVSKAYA, A. 1.

Smolenskiy, G. A., V.A. Isupov, A _1. Agravovsvaya and Yo olokhove, Lenl
Institut khimii slll}futov AN S8R (Ix stitute Tor .‘)lllcnt( Chomtotry, AD US.)I )
1Polarization and Dielectric Loss2s in Several Solid So]utions of the First ard

i

Second Classes

{Tbe Parslce of Dielectrics; Trocsections of tue All-Union Conference on tho Fhyslcs
? Dielectrics) Moseow, Tzdevo AN B9¢R, 1958. 245 p. 3,000 coples rrinbed.

8 lighes reports precenied et tie All-Unlon Conlerence on the Physice of

loctrics, held Dnaprog&t“avqn in fugust 1956, sponscred by the “Phjaica of

\telectyice” Loborptory of the ¥izled opkiy iratit\ ironl iﬂhe¢ﬂva An 8532 {Paycien
notitude lvcnl Lco dev of 4 BER), snl the Electrophycies Departwent of the
neprepotrovsidy £08 vdargtvemyy universlted (:’E‘.C? *op-..t'.avu tate Univ ersity).

(2

mig volure publ
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ia
ot

the A
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v ZhTF, Nr 27,
1053 (1957)

PERIODICAL:

Vol. 22, %r 3,

ABSTRACT:

Card 1/2
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Smolenskiy, G.A., Isupov, V.A.,
Sholokhova, Ye. D. -

Polarization and Dielectric
of the FPirst end Second Typc.
poteri v nekotorykh tverdykh rastvorakh pervogo i vtoropo roda)
Theges of the Lecture.
ZnTF, 1957, Nr 27,
803 and 1053 (Tezisy doklade.
p. 2528, 1957,

CIA-RDP86-00513R000100520017-5

48-22-3-2/30

Arranovskaya, A. 1.,

.

Losses in Some Sclid Solutions
(Polyariz: tsiya i dielektricheskiye

The Complete Article is Publighed in
Nr 113, Hp.
Podrobnaya stat'ya opublikovana
DAN SSSR, lir 113, pp. 803,

p. 2528 and DAN USSR, 1957,

Izvestiya Akademii Nauk SSSR,Seriya Fi-icheskaya, 1958,
p. 236

(USSR)

1) The results obtained by the investization of the
polarization and the dielectric losses of rolycrystalline
samples of some solid solutions of the first and second typre
are given in the lecture.

2) The results obtained by the investijation of the systens
of solid solutions (Sr,

ca) (71, Zr)O3 are given.

CIA-RDP86-00513R000100520017-5"
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£8-22-3-2/3%0

Polarization and Dielectric Losses in Some Solid Solutions of the First
and Second Type. Theses of the Lecturc. The Complete Article is Published
in ZhTF, 1957, %r 27, p. 2528 and DAN USSR, 1957, Nr 113, pp. 803 and 1053

3) The system of the solid solutions Ba’l‘iOS—«---LaAlO5 vas

investigated.

4) Solid solutions of the first type: (sr, Ca)2Ta207,

(sr, Ba)QTaZOY, Srz(Ta, Nb)°07 were investisated on the
basis of strontium-pyrotantalate.

5) The results obtained by the provisional investication of the
solid solutions of the second type are given: BaTiO3
BaTa206 and BaTi 3 BaNbQOG.

ASSOCIATION: Institut khimii silikntov Akademii nauk SSSR {(Institute of

the Chemistry of Silicates, AS US3R)

1. Crystals--Polarization 2. Alloys--Dielectric properties
Card 2/2
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AUTHOHS: Smolenskiy, G. A.. Agranovskaya 4. I. SOV/57-23_7~21/55
m
TITLE: Dieleciric Polarization and Lousses of Some Com;lex Compounds
- (Dielektricheskaya polyarizatsiya i poteri nekotorykh soyedi-
. neniy slozhnogo sostava)

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1958, Vol. 28, Kr 7,
PP. 1491 - 1493 (USSR)

‘ ABSTRACT: The authors investigute by the example of oxygen compounds with
: perovskite structures the possibility of obtaining compounds
of complex composition. In this case the general formula reads:
(A1; oo, Ak) (315 300,31)05, The conditions necessary for the

ions Ai and Bi are written down. Considering that the ions tend

to a certain coordinate number it nay be assumed that the possi-
bility of the formation of a number of compounds (A1,~A2)(B19B2)05

with perovskite structure is not impossible. In an analogous
Teon way also the possibility of the formation of solid solutions of
compounds with complex composition and perovskite structure, as
vell as of compounds and solid solutions of other structures
Card 1/3 can be investigated. A number of sush compounds and solid so-

e
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Dielectric Polarizestion and Losses of Sonme Conplex  5U//57-28-7-21/35
Conpounds

lutions were synthetically investigated on this basis. It was
shown that of the investigatedVcompositions with perovskite
structure ij(Nisz)OQ and ij(Mng2)09 have a high dielectric

constant. PbBMng209 is a ferroelectric substance with a Curie

3111111)209

is dependent on the relaxation mechanism of polarization., It is
possible that the relaxation mechanism in PbBNiNb209 and in sone

temperature of-10°C. The high dielectric conttant of Pb

other compounds and their solid solutions does not depend on
ion proceosses but on electron processes. It is assumed that a
ferrc--electric phase transition exists in the "relaxators" at
sufficiently low temperatures., The difference in the mechanisms
of dielectric polarization in the comipounds PbBMgHb 0, and

279
PbBNiszo9 in the investiguted temperature interval proves the

important role played by the structurc of the electron shells

of the ions and the character of the chenical binding. Thus a

ferroelectric substance with complex coaposition was discovered
Card 2/3 for the first time. The authors show ways for searching ferro-
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Dielectric Polarization and Losses of Some Complex  .CV/57-28-7-21/35
Conpounds

electrics, and moreover of compounds of complex composition as
wellasal solid solutions with interesting electric and magnetic
properties. R.Ad.2vinchuk assisted in this work and supervised
the determination of the lattice parameters of elementary cells
of the investigated compounds.
It could not be found which of the formulae was correct, that
with or that without brackets. One of them must bz a misprint.
There are 1 figure, 1 table,and 1 Soviet reference.
ASSOCIATION: Institut poluprovodnikov An SSSR Leningred (Institute for
Semiconductors, AS USSR, Leningrad)
SUBMITTED: January 7, 1958

1. Complex ions--Polarographic analysis
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24(0) SOV 27-28-10-8/40

<3 UTHORS -molenskiy, G. A., igranovskaya, . 1., popov, 4. N., Isupov,
V . t"\ . - *\m\\—\

TITL e New Ferroelectric “ubstances or a Complex Composition {Novyye

secgnetoelektriki slozhnogo sostava)

X . ) w v CTT . bR kel SR O
IT. Pb, Fe N006 and bb )bNbOb (It. zb?.a NbO6 1 Ang‘bdbth)

2 2
PERIODICAL: Zhurnal tekhnicheskoy tizikia¥ol 28, Nr 10, pp P1a2-01n% (Ur K
- 1948
ABSTRACT : This paper covers an account of the synithetic production oy

. . R R . - .
polycrystalline samples o1 b, re’ NDOb and rn“)anOb. They were
L 4

synthetized by a reaction in solid phase aeceoruling to conven-
tional powder-metallurgical methods. The Pb”FerOC Samples aere
2 3

&

. . o 5 o
sintered at 95000, the ﬁuu\bNboﬁ at 900(0. It was entablished
[

by X-ray structural analyses tns® th-> compounds produced have s
perovskite-structure, the niobium-, yiterbium-, and iron ions
occupying octahedric positions. The dieiectric constant of
Pb?Fer()6 samples passes through a maximum at 112 °C. Proncuncea

lara 1/3 dielectric hysteresis loops ure found at room temperazture. Hence
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New Merroelectric “ubstances of & Comvlex Composition, SOV/E?-EQ-!O-E/AU

3

1I. ¥b,Fe’"NbO, end Pb,VbNb0

CUBMITTED:

6

P
. 1 . . . , .
fb?Fe N006 is a ferroelectric substance. The maximum of the

diclectric constant ot Pb,‘:’bNbOo. whicen is smali, 1¢ found st =

much
nesr

higner value, at 280°C. The curve £ - (T} exhibits a rin«
24000. te equals 0.0% at room temperature and a freguency
¢ 1 key. It guickly iner-ases at hesting, passing thrcugh & not
very deep minimum at about 2400(), and increasing again hence-
forth., The dielectric constant versus temperature function
typical of antiferroelectric subsiances, the avsence of a
hystercsis luvop and the suftficiently small geomstric critericn t
(t ~ 0,33%) substantiate the assuinption that ED;EDNUGO 18 oan

antitrerroelectric substance.
¢ vl which are “oviet,

There are 1 fi,ure and . referencrs,

Nay 8, 1458
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SHOIENSKIY, GoAu; AGMOVSKAYIH A.I‘: POPOV, S.H.

Polarizatidh /u‘:e‘éha'.nisn,' in Pv mggg—l‘bf(gﬁbz% solid solutions.,

Fig.tver.tela 1 no.1l:167-168 Ja

(Solutions, Solid)
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SMOLENSK1Y, G.A.; ISUPOV, V.A.; AGRANOVSKAYA, A.I.

Few group of seignettoelectrics with a laminated structure. Fis.
tver.tela 1 1no0.1:169-170 Ja '59. (MIRA 12:4)
(Parroelectric substances)
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SMOLENSKIY, G.A.; ISUPOV, V. Ao AGRAKOV“KAYA A I,

New seignettoelectics of complex composition of the type Q“"(B‘5 5)06
Part 1, Fiz.tver.tela 1 n0.1:170-171 Ja '59. (utms G20 %
(rerroelectric substances

(AZ(BRF)0,)
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SMOLENSKIY, G.A.; ISUPOV, V,A.; AGRANOVSKATA, A.I.
Seignettoelectric propertiesv of so0lid solutions in the system

Pulib,04 ~ BaNbp0g ~ Sriby0g. Fiz. tver. fiela 1 no,3: 44249
M 159, (MIRA 12:5)

1,Institut poluprovodnikev AN S5SSR, Leningrad.
(Selutions, Selid) (Curie point) (Perreelectric substances)
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SMOLENSKIY, G.A.; ISUPOV, V.A.; AGRANOVSEAYA, A.I.

Dielectric polarization of solid solutions in the system (Ba,Sr)
Ta,Nb)204. Jo '59. (MIRA 12:10)

1,Institut poluprovodnikov AN SSSR, leningrad.
(Solutions, Solid--Electric properties)
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SMOLENSKIY, G. A.,»AQ&NOVSKAY ' .I., ISUrov, V.A.

¥

Now seignettoelectrics of complex composition, Part 3: PbZP!gVO6

Fo, WO Pb PeTal,, Fiz, tver. tela 1 no.6:990-992 Jeo '59,
Fh3¥oz 09, 6 (MIRA 12:10)

1.Institut poluprovodnikov Akademii nauk SSSR, Leringrad.
(Perroelectric substances)
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s0v/181-1-10-11/21 J

a6y 24700
AUTHORS: Smolenskiy, G. Aoy granovskaya, A. I
s —
TITLE: Dielectric Polarization of a Number of Compounds of Complex
Composition

PERIODICAL? Fizika tverdogo tela, 1959, Yol 1, Nr 10,
pp 1562 - 1572 (ussR)

ed at room temperature and

The &- and tgb-values were measur
1 kilocycle by the usual methods for a nunber of polyoryatallinc,

synthetic complex compounds. The results obtained for 19
gamples (such &8 Ba(Ta, A1)03, Ba(Nbo 51 Al 5)03,

pb(Ta, A1)0,, Ba(Ni,50)05; etc) are given in tavle 4. Table 3

contains the exact composition of the various samples, the
preliminary andqfingl annealing temperature and annealing
time. 8 of these samples belong to the perovskite minerals.

' The structure of one sample Wwas jndicated by I. Go 1s-
nail-zade. Further results of measurement are shown in dia-
gramss the temperature dependence of the g- and tgb-values of

Pb (Hg,Nb2)0 at 1hkglgcyc1e'(Figg1); tnesE “¥and ptgh-values
Card 1/3 5 9 o Fe R LA R ?/
-waouwl B

ABSTRACT:
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Dielectric Polarization of a Number of Compounds of Sov/181-1-10-11/21
Complex Composition

of this investigation were published at the II All-Union
Conference on Ferroelectricity held at Rostov-na-Donu in 1957.
There are 5 figures, 4 tables, and 11 references, 6 of which
are Soviet.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute for
Semiconductors of the AS USSR, Leningrad) b(

SUBMITTED: August 4, 1958
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247900 SOV/181-1-10-12/21
AUTHORS : Smolenskiy, G. A., Isupov, V. A., Agranovskaya, A. I.
e

TITLE: . Ferroelectric Solid Solutions of Substitution With

Subtraction
PERIODICAL: FPizika tverdogo tela, 1959, Vol 1, Nr 10,

pp 1573 - 1582 (USSR)
ABSTRACT: In order to complement publications by many Western authors

and the Soviei scientista Skanavi and Ksendzov, the authors
studied the faroelectric properties of the following systems:
BaTio}'B“o.5Nb°3‘ BaTio}-BaO.STaOB;BaTiOB-La2/§Ti03;BaTiOB-
-Ba0:NiO; BaTiOB-WOB; BaTiOB—BBOzA101°5; BaTiOB-NaTioz.S.
The samples were prepared by the usual ceramic methods. For
burning temperatures of the samples see table 1. The temper-
ature dependence of the €¢- and tgd-values for the individual
systems is graphically illustrated in figures 1,2,4, 5, 6 and
10. Figure } shows the temperature dependence of phase trans-
formations ocourring. in the solid solutions of the systems

BaTiO5-Laz/3'I‘10§ and BaTiOB-LaAIOS. The temperature dependence

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5"
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_ Ferroelectric Solid Solutions of Substitution S0v/181-1-10-12/21
With Subtraction

of the specific elongation of the solid solutions of
38T103'350 S-Nbo3 is depicted in figure 8. Figure 7 repre-

sents the dielectric hysteresis loops of the solid solution

of the system BaTiOB-BaO 5N'bO3 as dependent on the BaNhOB

content. Figure 9: temperature dependence of the dielectric

constant of the so0lid solutions of the system BaTiOB-BaO 5NbO3

as dependent on the Bao 5NbO3 concentration. Final digest: 1)

The ferroelectric solid solutions of substitution with sub-
traction may be divided into two groups: a) In the first group
the maximum of the dielectric constant at the Curie point

is retained even if the solid solution contains a high per-
centage of the second component., b) The maximum of the di-
electric constant of the second group is suppressed already

by a small percentage of the second component., The first group
includes the solid solutions of L82/3T103 in BaTiOB, whereas

the solid solutions of BaO.SNbOB’ BaO.STaOB’ and BaO:NiQ

Card 2/5 in BaTiO} belong to the second group. 2) The propertiesvk/
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Ferroelectric Solid Solutions of Substitution sov/181-1-10-12/21
With Subtraction

of the solid solutions (second group) of substitution with
gsubtraction may be explained by the perturbing effect of
electrons and holes located near the vacancies of the crystal
lattice. The first report on this investigation was delivered
at the All-Union Conference on Ferroelectricity held at
Rostov-na-Donu in 1957. The Soviet scientists Yu. K. Venevi-
sev, A. F. Ioffe, Devyatkova, and Stil'bans are quoted in
this article. There are 10 figures, 1 table, and 9 references,
4 of which are Soviet.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute for
Semiconductors of the AS USSR, Leningrad) :

W

SUBMITTED: August 18, 1958
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1,%,00 /sm,/ /04,} //SS) A001/A001
Translation from: Referativnyy zhurnal, Fizlka, 1960, No, 10, p.254, # 27014
AUTHORS: Smolenskiy, G.A., Agranovskaya, A.I., Sholokhova, Ye.D.

e

TITLE: Ferroelsctric Properties of Solid BaTiOB-LaAloj Solutions

PERIODICAL;  Fiz. sb. L' vovsk. un-t, 1959, No. 2 (7), pp. 101 = 106

TEXT: Ferroelectric properties of solid solutions in the BaTiO2-LaA103
system were investigated, In this gystem solid solutions are formed with the

structure of perovskite, possessing ferroelectric properties at the high content

of barium titanate, The Curie point end dielectiric constant in the peak of solid J(
solutions are sharply decreasing with an increase in the content of lanthanum
aluminate, No spontaneous polarization occurs in lanthanum aluminate and in solid
solutions containing more than 16 molar % LaAlO.. These experimental data corrob-
orate the viewpoint that central lons in ferroe?ectrics must have the structure of
inert gases after losing s- and d-electrons, 1.2., must form from atoms with the
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5/058,/60,/000/010/004 /014
A001/A001

Perroelectric Properties of Solid BaTiOB-LaAlOB Solutions

incomplete penultimate electron shell, Solid solutions containing 10 - 12,5 molar
% LaAl0, are characterized by the sloping temperature relations of ¢, which is
explainéd by the fluctuation of composition in solid solutions,

Authors' conclusions

Translator's note: This is the full translation of the original Russian abstract.

&
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s/181/60/002/01/17/035

B008/B014
S K4.7900
. Lo AUTHORS: Kraynik, N. N., Aﬁranovskaxai A. I.
._‘ TITLE: Antipiezoelectric and Piezoelectric Propertiesyof Some
4. Solid Solutions Containing PbZMgWO6

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 1, pp. 70-72

TEXT: The authors synthesized samples of Png1/2W1/205 and some solid
solutions in the systems Png1/2W1/203-PbTiO3 and Png1/2W1/203-

Png1/3Nb2/303 and studied their dielectric properties. The synthesis was

carried out according to the usual ceramic technology, but the final
annealing was performed in Pb0 vapors. The X-ray phase analysis of nu-

merous samples of the system Png1/2W1/203-PbTiO3 has shown that these

samples have a perovskite structure. There was no sign of a second phase.
Fig. 1 shows the temperature dependence of ¢ of a number of solid
solutions of the last-mentioned system, which was measured at 1000 cps.
Samples with less than 10% of PbTiOB, which were located in fields of up

Card 1/3 \/}/
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Antipiozoelectric and Piezoelectric Properties $/181/60/002/01/17/035
of Some Solid Solutions Containing szl!gW06 BO08/B014

to 20 ev/cm, showed no hysteresis, whereas hysteresis loops below the
temperature of the e-maximum were observed in samples having more than
10% of PbTiOB. These hysteresis loops vanished, however, as soon as the

temperature exceeded this point. Thus, the piezoelectric phase is formed
within the concentration range of ~ 10% PbTiOB, the temperatures of the

¢-maxima corresponding to the Curie points. When the content of Pb’l‘iO3

is raised up to 10%, the Curie temperature drops considerably (Fig. 2).
When the content of Pb'I‘iO3 is further increased, the Curie temperature

starts rising. It passes through a minimum also in the systenm
Png1/2W1/203-Png1/3Nb2/303. Samples with less than 20% of Png1/3Nb2/303

showed nc hysteresis loops. Above 20%, there are so-called "double"
hysteresis loops. This confirms the assumption that Png1/2W1/203 is an

antipiezoelectric material. On the strength of the experiments carried
out, it may be classified as an extremely "hard" antipiezoelectric l}///

card 2/3
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Antipiezoelectric and Piezoelectric Properties s/181/60/002/01/17/035
of Some Solid Solutions Containing szMgW06 B008/8014

material, In spite of the similarity of the structure factors which were
calculated with the aid of ionic redii, the compound Png“/z‘WvZO3 is

an antipiezoeleotric material and I"bh&g1/3sz/3(}3 is a piezoelectric. The

parameters of the elementary cells of these compounds show great dif-
ferences. The authors thank Professor G. A. Smolenskiy for discussing
the results obtained here. There are 2 figures and 5 references, 4 of
which are Soviet.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of

Semiconductors, AS USSR, Leningrad)

SUBMITTED: May 11, 1959
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BN 7 7500 (1035142, 1162) S oo /0oe/oHE
o AUTHORS : smolenskiy, G. A., Isupov, V. A., Agranovskeys, A. I., and
Popov, S. N. s N EASINE RO i
217f;7 E TITLE: Ferroelectrics With Blurred Phase Transitions

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2906~2918

. TEXT: This is the reproduction of a lecture delivered at the All-Union
NPT Conference on Ferroelectricity which took place in Mosco® in January, 1960.
C e A report was made on studies conducted on polycrystalline specimens of
. ferroelectrics with blurred phase transition and belonging to the iwo V#

systems Pb(Mgﬂ,Nb;h)OB - Pb(NiﬂsNb1B)03 and Ba(Nb, Ta),0¢ - Sr(Nb,Ta),0q+

Lo These ferroelectrics exhibit a relaxation polarization in the region of
N phase transition. The technique of the specimen preparation has already

I been described by A. I. Agranovskaya (Ref. 6), and the method of measure-
ment in Ref. 2. Investigation results are illustrated in diagrams and are
discussed in great detail. Fig. 1 shows ¢ and tang as functions of
temperature for Pb(Ni”3Nb1n)G5 in weak fields at frequencies between 1 and
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: B 1500 kec. Both curve groups exhibit a maximum between -150 and -10000, the

S N precise position and height of which is somewhat frequency-dependent. The
o maximum loss angle is the larger the higher the frequency. Fig. 2 shows )
the temperature dependence of € and tan§ on Pb(Mg,,le,_,;)O5 in weak fields \}4

at frequencies between 0.4 and 4500 kc. This compound as well exhibits
loss angle maxima, lying between -50 and 0°C and which are the higher, the
higher the frequency. The € -maxima (between 9000 and 12000) are the higher,
the lower the frequency. At 0,4, 1, and 45 ke they still lie at negative
temperatures, but already at positive ones at 450, 1500, ard 4500 kc. The
ascending part of the g(t) curves is frequency dependent, but not so the
dropping part. Figs. 3 and 4 show oscillograms of the hys%eresis loops of
these two compounds at -90 and -196°C, respectively, taken at varying
electric field strengths (Emax = 20 kv/cm and £0 kv/cm). Fig. 5 shows the

temperature dependence of total polarization on Pb(Mg.,hNbL,z)%,
Pb(Niﬂlelu)OB. and solid solutions be(Mg"3N§90} + (1-x)Pb(Ni”LNb,n)05,

L the x-values being given near the curves. Fig. 6 shows, for these speci-
. mens, the spontaneous polarization as a temperature function, Fig. 7 the
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temperature dependence of the resonance frequencies of radial vibrations,
of the elasticity and piezoelectric modulus, and Fig. 8 the temperature
dependence of the linear expansion coefficient. Fig. 9 again shows ¢ and
tan§ as a temperature function for the solid solutions (1ixe Fig. 5), the
numbers near the curves again denoting x. Fig. 10 illustrates the relative
change in the specimen lengths (solid solutions) as a temperature function
for different x and Fig. 11 ¢ and tan§ as a function of temperature for
solid Bao.ssro.s(Nbea1_x)206 solutions. Fig. 13 shows the same for
Ba(Tio.7Sno 3)03. It is concluded from the results obtained that the blur-
red phase transitions observable in a large group of ferroelectrics can be
explained by the submicro-inhomogeneous structure of these substances. The
relaxation polarization is believed to be due to a shift of the domain
boundaries in weak fields. G. A. Skanavi, V. A. Bokov, I. Ye. Myl'nikova,
S. M. Ariya, V. Ya. Fritsberg, E. Zh. Freydenfel'd, and Ya.Ya. Kruchan

are mentioned. There are 13 figures and 16 Soviet references.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors of the AS USSR, Leningrad)
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AUTHORS: Smolenskiy, G. A., Isupov, V. A., w&{a&oyﬁ&%& 4“3.*9-3&’;..5

and Kraynik, N. N.
TITLE: New Ferroelectrics of a fomplicated Composition. IV
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 1%, pp. 29B82-2985

TEXT: This is a report on the discovery of new perovskite-type ferro-
electrice, which may be described by the empirical formulas Bio 5N80 5 '03
: )

and[BiO 5KO é]TiOBu The Curie temperatures of these compounds are 320
and 380°C, respectively. The compounds were prepared by mixing the initial
substances 31203, '.1‘102, K2003' and NagCO3 in a stoichiometric ratio, and

by sintering them in the air at 1120-1140 (Bi-Na) and 1060°C (Bi-K) for
an half an hour to two hours. The perovskite siructure of the compounds
thus obtained was established by X-rsys. The parameters of the elementary
cells of the two compounds were found to be a = 3.88 and 3.94 A,
respectively. In the said compounds, the authors determined ¢, tang )
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the relative longitudinal expansion Al/1 and the coefficient of linear
expansion o as temperature functicns. Results are shown in Figs. 1 and

2. A study of polarization revealed that sodium bismuth titanate has a
well-shaped almost rectangular hysteresis lcop, whereas that of potassium
bismuth titanate is far from saturation. The first mentioned compound has
at 116°C a spontaneous polarization of 8“0}Acoul/cm2 and a coercive force
of 14 kv/cm, It was further established that also [Nao 5Bio 5:}21'05

and [KO.HBiOu5 ZrO3 have a perovskite-type crystallization. There are 2

figures «ad 18 referencess 195 Soviet, t US, and 2 British.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of
Semiconductors of the AS USSR, Leningrad)

SUBMITTED: June 30, 1960
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AUTHORS: Isupov, V. A., Agranovskaya, A. I., and Khuchua, N. P,

TITLE: Some Physical Properties of Piezocelectric \Lead Ferroniobatelﬂ

and Lead Ferrotantalate 1;\

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vole 24, lqO. 10’ ppn 1271"274

TEXT: The authors studied some physical properties of PbpFeNbOg (Ref. 3)
and PbyFeTaOg (Ref. 4). The samples were produced by the ceramic process.
Fig. 1 gives the temperature dependence of & and tan§ at a frequency of

1 kilocycle. It may be seen that lead ferroniobate in weak fields shows a
maximum at 110°C and lead ferrotantalate at -259C. These maxima correspond
to the dielectric phase transitions. Below the Curie point, the dielectric
polarization of the two compounds is a non-linear function of the electric
field strength (cf. Fig. 2). At temperstures near the temperature of the
E-maxima, the curves Al/i = f(T) exhibit distinctly marked peaks which
are related to the piezoelectric phase transitions (cf. Fig. 3). At egual

Card 1/2

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100520017-5

85015
Some Physical Properties of Piezoelectric $/046/60/024/010/024 /033
Lead Ferroniobate and Lead Ferrotantalate B013/B063 {

temperatures, the coefficients of linear expansion attain minima. The
authors' studies proved the existence of PboFeNblO; and PbpFeTalg with a
structure of the perovskite type and piezoelectric properties. The
spontaneous polarization of polycrystalline samples of these compounds is
obviously less than that of barium titanate. Lead farronicbate and lead
ferrotantalate have also a positive volume electrostriction. Unlike barium
titanate, they exhibit no low-temperature phase transitions, at least not
down to -1909C. The piezoelectric modulus d 1 of polycrystalline samples
of lead ferroniobate is very similar to thaf of BaTiO3. Their electrical
conductivity is much higher than that of BaTiOz. Samples of lead ferro-
niobate exhibit a high susceptibility. The authors thank G. A. Smolenskiy
for his interest in the work. The present paper was read at the Third
Conference on Piezoelectiricity, which tcok place in Moscow from January
25 to 30, 1960. There are 3 figures and 5 Soviet references.
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AUTHOR: Agranovskaya, A. 1.
TITLE: Physico-chemical Study of the Formation of Piezoelectric

Substances’} {aving a Perovskite-type Structure and a
Complex Composition

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya. 1960,
Vol. 24, No. 10, pp. 1275 - 1281

TEXT: The author describes the synthesis of a series of compounds with
a complex composition, and explaing the formatien mechanism ¢f these
compounds by the example of PbNi1/5Nb2/503, PbFea/ZNb1/205;

PbFez/5W1/303, and szMgWOGc The three firs‘-mentiored compounds are

piezoelectric (Refs. 2-5), whereas the fourth is antip:ezoelectric ;
(Ref.5). The synthesis was performed by means of a reaztion in the (/Q
gsolid phase. Table 1 contains general chemical formulas and a list of

the compounds synthesized; the conditicns of hea* treatment, the
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dielectric characteristics of the sinters obtained., and the results of
an X-ray structural analysis. Compounds with the following chemical

R R 14 34 44
formulas were synthesized: BA1 ),‘/2(!&2 )1/2]}3

5
103, 158300, 5050 427 [(827), 153300, )05 Ya

2+{, 2+ 6+ 3+{ 2+ 4+
A L(B1 )1/2(}32 )1/2]039 A3 -(B1 )1/2(B2 )1/2]030 The X-ray structural
analysis has shown that compounds with a perovskite-type structure can

be synthesized by all combinations of the general chemical formulas. A
study of the lattice parameters indicated that, apart from BaZMgWO6 and

szMgWO6, the ions are not orientated in sublattices i.e.,, there are

no superlattice lines on the Debye patterns. For several compounds the
author determined the specific gravity on polycrystalline samples and

on the monocrystals bred by I. Ye. Myl'nikova (Table 2). The results of
the chemical analysis of a polycrystalline sample and of the monocrystal
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of PbN:L1 3Nb2/303 agree with the formula suggested for this compound

(Table 3). The monocrystal was analyzed by N. N. Parfenova. The forma-
tion mechanism of the above-mentioned compounds was studied by way of
X-ray phase-shift analysis and chemical phase-shift analysis. Further-
more, some burned products of several binary compounds were examined by
X-ray phase-shift analysis (Table 4). In the case of PbNi1/5Nb2/305,

PbFe1/2Nb1/203, and PbFe2/3W1/303 it was found that first a phase with

a structure of the pyrochlorine type is formed,; followed by a phase with %
perovskite-type structure. For numerous compounds it was not possible

to bring the reaction in the solid phase to an end and to obtain the
corresponding perovskites. In the case of PbZMgWO6; there appears first

a phase with a scheelite-type structure. The synthesis of the niobates
3Pb0.Nb205 and 2PbO.Nb205 is accompanied by the formation of intermedi-

ate products. The content of bound PbO in sinters of 1°bNi1/1,.Nb1/203 is
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given in a Fig. for each temperature of heat treatment. The author
thanks G. A. Smolenskiy for his interest in the work. The present paper
was read at the Third Conference on Piezoelectricity, which took place
in Moscow from January 25 to 30, 1960. There are 1 figure, 4 tables,
and 12 references: T Soviet. :

ASSOCIATION: Institut poluprovodnikov Akademii nauk SSSR (Institute

of Semiconductors of the Academy of Sciences USSR)
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s/181/61/003/003/022/030
4300 (113 6,045 nY47,1153) B102/B205
AUTHORS: Smolenskiy, G. A., Isupov, V., A., and MAgx_'anpvskaya, A. T.'
TITLE: Laminated ferroelectrics of the oxygen-octahedron type
PERIODICAL: Fizika tverdogo tels, v. 3, no. 3, 1961, 895-901

TEXT: In an earlier paper (Ref. 1: FTP, I, 1, 169, 1959), the authors have
uttered the opinion that compounds of the general formula AB123209

(A = Cae+, Sr2+, Baz+, Pb2+, BiB+ B = Ti4+, Nb5+, TaS+) have ferroelectric
H

properties. Now they report on the proof of these properties and the
manufacture of the new group of ferroelectrics. In the lattice of these
compounds, perovskite-type layers (ABZO'Z)Q- consisting of BO6 octahedra

alternate with [(31202)2+]x layers. Such crystals have face-centered,

orthorhombic unit cells which, in first approximation, are considered to be
body-centered tetragonal cells. The specimens (8-10 on diameter, 0.5-2 mm
thickness) were made of powdered oxides or salts of the corresponding metals
Pvo, SrCOB, BaCOB, }3:l203 trade-marked "4aa" (pro analysi), CaCOB, 710, f
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trade-marked "y" (pure), sz,o5 (containing Nb 99.4%, Ta 0.2%, Fe 0.06%,
Si 0.04%), and Ta205 (ri0,< 0.25%, F8203 0.18%). The specimens were pres-

sed from the powder mixtures, heated to 700°C (for 4 hr) in air, again
powdered and heated to temperatures which are listed in Table 1 (holding
time: 1 hr). The losses in weight (in lead and bismuth oxides) are given
in %. The X-ray structural analysis was carried out by I. G. Ismajlzade.
The temperature dependence of the initial values of £ for some of the
compounds is shown in Figs. 2 and 3; the course of e(T) on heating and
cooling is shown for PbBiZNb209' tan b of these compounds at 1 kc and room

. temperature was equal to 0.01., It is seen that some compounds show a
ST monotonic increase of € without an extremum,while other compounds have broad

or sharp maxima. The highest value of £ ig reached by BaBi4TiAO15. Fig. 4

[ shows the temperature dependence of € and tan 6 of the solid solutions

- (Pb,_ Ba )Bi,Nb,0 at 1 ke, and of the compound BaBi,Nb,04 at 1 ke (contin-

uous line) and 450 kc (broken line). The figures beside the curves are
the values of x. Fig. 5 shows the x-dependence of the temperature at which

. Card 2/3 ;
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€ reaches its maximum for (Pb1_xBax)Bisz209 at tke (1) and 450 ke (2), and
for (Pb1_xer)Bi2Nb209 at 500 ke (3). The chemical composition (1) and the
temperatures of the phase transition (2) of niobates (a), tantalates (b),

and titanates (c) studied are listed in Tables 2 and 3. It may be seen that °
all compounds of the new group of ferroelectrics have a comparatively high
phase-transition temperature. This fact is atiributed to the presence of

Bi5+ lons. Concerning the selection of the ions A and B, it is necessary
to follow the instruction given in Ref. 8 (G. A. Smolenskiy and A. I.
Agranovskaya, FIT, I, 10, 1562, 1959) for the manufacture of such ferro-

electrics. The fact that the radii of the, ions A2+ and Bi3+ vary congider-
ably is held responsible for the disturbance of the arrangement of the ca-
~tions forming the compound CaBiszzO9 in several compounds with a laminated /}( ‘

structure. This explainas the width of the phase transition (blurredness)
and the occurrence of relaxation polarization in BaBisz 0 There are

279°
5 figures, 3 tables, and 8 references: 7 Soviet-bloc and 1 non-Soviet-bloc.
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AUTHORS: Smolenskiy, G. A., Kraynik, N. N., andﬁﬁ@?@ﬂ?VﬁKBXQJNA;mla_
TITLE: Antiferroelectric properties of some solid solutions on the

PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 981-990

TEXT: Antiferroelectrics of the perovskite type have so individual proper-
ties that no "typical" compound (such as BaTioj in the group of ferroelec-

trioe) can be found. When investigating antiferroelectric effects, it 1is
therefore necessary to compare the properties of solid solutions

with various antiferroelectrics as basic material. One of the most
important problems in the field of antiferroelectrics is the stability of
the ferroelectric and the antiferroelectric phases. A study has now been
made of this problem with the aid of the new antiferroelectric
Png1/2W1/205, and the effect of a substitution of the ions A or B in this

compound has been studied (A denotes the ions contained in perovskite-type

lattices ABOB' in sites with the coordination number 12, and B denotes the
Card 1/p
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iong in sites with the coordination number 6). The solid solutions
Png1/2w1/203 were synthesized with PbTiOB, Png1/}Nb2/305, Bahg1/2w1/203, “

and Ca}dg1/2w1/203 through a reaction in the solid phase. The first heat

treatment was performed at 700°C with a holding time of 4 hr at the

maximum temperature, and the last heat treatment was carried out in PuLO Vk
vapor at 1000-1050°¢ (1 hr at the maximum temperature). The losses in

weight of volatile oxides amounted to 2% approximately. The structure of

the resulting solid solutions was checked radiographically by M. F.

Bryzhina. Next, the relative longitudinal extension 41/1, € , and tan 6

were measured as temperature functions in weak fieldg furthermore, '

tan 6, and polarization P as functions of the electric field strength E.
These functions are shown in diagrams. Summing up: 1) The ferroelectric
phase appears in the solid solutions of Png1/2W1/2O3 with PbTiO3 and

Png1/3Nb2/}O3, a sequence of phases being observed in a certain concentra-

tion range at elevated temperature. The ferroelectric phase is followed
by the antiferroeleciric phase, and the latter again by the paraelectric
phase. This sequence deviates from that observed in solid solutions on the

R
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basis of PbZrOa and NaNb05° 2) Solid solutions with BaMg1/2W1/205 and

CaMg1/2W1/205 showed no ferroelectric phase. A new, obviously antiferro-
- ‘”’ electric phase appears in solid solutions with CaMg1/2W1/203e 3) In the
' antiferroelectric phase of solid solutions with PbTiO3 and Png1/3Nb2/503

at a concentration of the second component of 5-7 and 20-25%, regpectively,
a forced phase transition into the ferroelectric phase, occurs in a strong
electric field. The critical field within which this phase transition
oA occurs, increases with a rise in temperature. 4) In solid solutions on the
A bagis of Png1/2W1/203, the phase transition from the antiferroelectric

L into the paraelectric phase is accompanied by a reduction in volume. Thus,
S ) the occurrence of the antiferroelectric state may give rise to a reduction

in volume of the primary unit cell (solid solution on the basis of PbZrd )

or an increase in volume (solid solution on the basis of Png1/2W1/203) ‘

as compared to the paraelectric state. 5) Certain compositions of sclutions
with PbTiO3 and Png1/5Nb2/503 show both ferroelectric and relaxative

R properties. 6) Experimental data on the relative stability of the ferro-

- Card 3/;7
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electric and antiferroelectric phases in the solid solutions studied can

be qualitatively explained if electrostatic dipole-dipole interaction is
assumed. It should be taken into account that the electran polarizability

of the oxygen ion decreases as the packing density of the ions, in the

oxygen octahedron increases. There are 9 Tfigures and 18 references:

12 Soviet-bloc and 6 non-Soviet-blcc. The reference to the English-langusge
publication reads as follows: W. J. Merz, Phys. Rev. 91, 513, 1953, !

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of fL
Semiconductors, AS USSR, Leningrad)

SUBMITTED: . September 12, 1960

Figures 2 and 3: Phase distribution as & result of dielectric measurements
at 1000 cps.

Legend: 1) paraelectric phase, 2) ferroelectric phage, 3) antiferroelectric
phase.

Legend to Fig. 4: €E(t) for the alloy with a Ti containing second component;
the figures express the content of the second component in mole%,
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~AUTHORS: Smolenskiy, G. A., Isupov, V. A., Kraynik, N. N., and
Agrangyskaya, A 1.

TITLE: Coexistence of the ferroelectric and ferrimagnetic states

PERIODICAL: Akademiya nauk SSSR. Izvestiya. GSeriya fizicheskaya,
v. 25, no, 11, 1961, 1333-1339

TEXT: This paper was read at the Conference on ferromagnetism and anti-
ferromagnetism in Leningrad, May 5-11, 1961. The authors studied substances
having both ferroelectric and ferromagnetic or antiferromagnetic properties,
Among the crystals known so far only the perovskite-type structures inslude

a greater number of ferroelectrics and substances with magnetic ordering

If a perovskite-type crystal ABO3 contains a definite concentration of ions ;
of transition elements with non-compensated spins, magrnetic ordering may )/
arise. Ferromagnetic properties will arise when the A and B ions have high |
polarizability. In perovskite-type crystals, ferrimagnetism may be

achieved by a certain ordering of the ions in the B sublattice in soi:d
soiutiona. The latter are assumed to have the structure

Card 1&6&
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Coexistence of the ferroelectric and... B108/B158

(1-x)A'B'0, - xA"B where the first compound is antiferro-

HB IHO

3 0.5 0.5 73

magnetic and the second paramagnetic. x denotes the concentration of the
second component (mole per cent). The saturation magnetic mement of one

ABO5 unit 1s calculated under the assumption that the exchange interaction

within the B sublattices may be neglected. It was found as
LY . 5
m =On5(mI "mII) =005{[m'(1-—x) +m"x}[1-E(kII)j -m' {1 ~x)[1 ~E(kl)l}

my and ™I are the magnetic moments of sublattices I, II, respectively,

m* and m" the moments of the ions B' and B", kI and kII the contrivbutions

of nonmagnetic 1cns to the coverall ion number in the sublattices I and II,

Bik) =6k5 . 5k6 19 the probability that a magneiic ion in one of the
sublattices has not more than one nearest neighbor among the magnetic 1ions
in the other sublattice. 1In the considered case. k. =0 and kII =x. In
particular the authors studied the solid solution

. R V - M 0, »hi cbtain i 1ng
(1 )L)Pb(.e2/5'71/5)O‘3 be(,g1/2W’/2) ; »hich was obtained by sintering

the oxides at 900-920¢C ¥ ray phase analvses vwere carr:2d cut by
o b . .

cavd
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M. F_ Bryzhina. At x concentrations of between O and 0.88, the solid
solution was ferroelectric. A dielectric hysteresis loop was observed
at the temperature of ferroelectric phase transformation. At concentra-
tions above 0.88, the so0lid solution proved to be antiferroelectric.
Fig. 3 shows the magnetic moment of the solid solution at x - 3% plotied
against magnetic field strength. The spontaneous moment m wase

determined from these curves by means of the relation m =m +XH. A

"range" rather than a "point" of phase conversion w%as ocbserved The

exchange interaction energy, and consequently alsc the Curie temperature,

are proportional to the number of interacting Fe-0-Fe pairs per "active"

iron ion. In perovskite, this number of interactions is /

>—<‘

n(kj.krr} - {1 -kl)[1r-ﬁ(k1r)](l -krl)[1n?fk1)]. The number of magnsti: y

ions particinating in ferrimagnetism 18 N=0.5 k? -kl)[?» E(kll)}
- (1 tkII)[1- E(kI)]}, The Curie temperature can be calculated from

' n{ky, kg
hes lati : 5 m—— . ) { Y is the
these relations: GM(kI,kII) N QM(O.O), where 0, (0,0) 1is the
Nard 54&/
L e e
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Neel temperature of the substance containing no nonmagnetic ions.
Experimental and theoretical results agree well The calculated macsnetac
momen! is too high, which indicates that the magnetic crdering of the

ions 18 not complete, There are 4 figures, 1 table, and 9 references:

4 Sovict and 5 non-Seviet., The three most recent references toc Engli«h VX
language publications read as follows: Orgel L. E.. J. Chem Scc ,

no. '2, %815 (1959); CGilleo M. A., J. Phys. Chem. Solids, 13, 33 (1)
Fang » H. et al., Bull. Amer. Phys. Soc.. ser. II, 5, n> i.part 1,

(1960) .
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ASSOCTATION: Institut poluprovednikov Akademi: nauk SSSR (Instituts fecr
Ssimaconductors of the Academy of 3ziences USSR)
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AGRANOVSKAYA, A. I.
Dissertetion defended for the tegree of Candidate of Techni:al Sciences

at the Institute of Silicate Chemictry imeni I. V. Grenbenshchikov in
1962:

"Synthesis ani Investisation of Uompounds witlh the Perovekite Tvoe
Structure in Polycomponent Uxide System.®

Vest, Akad, Nauk SSSR, No. 4, Moscow, 1963, psges 119-145
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AUTHORS ; Isupov, V,A., Qgiggg!gggxg*‘ﬁlz.. Bryzhina, M.F, S
TITLE - Crystallochemical characteristics and certain physical -

properties of compounds with the structure of the o
hexagonal tungsten oxygen bronzes o

PERIODICAL: Kristallografiya, v.8, no,1, 1963, 108-110

TEXT: In the perovskite structure there are canals of square ' 4%~
cross-section, in the tetragonal potassium tungsten bronzes canals ;
of tetragonal and pentagonal cross-section and in the hexagonal
rubidium tungsten bronzes large canals of hexagonal cross-section.
In each case the carcase is made up of linked WOg octahedra.

In the latter structure the alkali ions (A) are 12-coordinated by
oxygen at a distance p, 6-coordinated by oxygen at a distance g,
and 2-coordinated by other A ions, This gives a total
coordination of 20, These three conditions demand that the ;
A ions should have radii 1,732 Ry, 1,449 R, and 1,414 R, 30 :
these conditions cannot be satisfied simultaneously except by a
reformable ion, To enter into this structure an A ion must be
sufficiently big, must be sufficiently deformable and must not

be highly charged, The following compounds have been found:

Card 1/2 :
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KRAYNIK, N,N,.; 1SUPOV, V.A.; BRYZHINA, M.F.; AGRENQVSKAYA, A.I,

Crystal] ohemiatry of ferroelectrics having a structure of the
type of tetragonal oxygenic tungsion bronze. Kristallografiia
9 no.3:352-357 My-Ja '64, ‘ (MIRA 17:6)

1. Ingtitut poluprevednikov AN 338K,
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ISUPOV, V.As; AGRANOVSKAYA, A.I.; BRYZHINA, M.F.

Crystallochemiocal characteristics end certain physical propere
tes of compounds with the structure of hexagonal tungsten oxy-
genic bronze. Kristallografila 8 no.12108=110 Ja~F'63

(MIRA 17¢7)

1, Istitut poluprovodnikew AN SSSR,
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ACCESSION NR: APS5022272 UR/0363/65/001/007/1177/1183
549,73:539, 24 '7
- /é
AUTHOR: Vinnik, M, A.; Agranovskaya, A, 1,; Semenova, N, N, £

> ot
e et

TITLE: X-ray diffraction and microstructural study of phase relationships in
the formation of barium cobalt hexaferrite Ba sub 3 Co sub 2 Fe sub 24 O sub 41
(Co sub 2 Z)*

SCURCE: AN SSSR. Izvestiya. Neorganicheskiye materialy, v. 1, no, 7, 1965,
1177-1183,

TOPIC TAGS: barjum compound, cobalt compound, iron compound

" ABSTRACT: The object of the work was to study the phase relationships during the
formation of CopZ ‘and to establish the temperature region of its existence, The v ;
compound was synthesized from ferric oxide, cobalt oxide, and barium. carbonate [-< -
by pressing and sintering powder mixtures, and the phase composition of the .
products was determined by X-ray diffraction and microstructural examination, I
It is found that Cogz*does not form directiy from the original oxides, but by . :

means of the intermediate compounds BaFej2019 (M)* and BaxCo2Fe)2022 (CoY)¥ The |

compound CopZ “starts to form at 1150C, and is stable when heated in air up to

" [ Card _1/2
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ACCESSION NR: AP5022272

BaFe) 2019 (M)} and the solid solution Cog Fey.g
is d;‘e to the*‘eduction of Fedt o Fe2+

~ CoQY
are deeply grateful to A, A, Shvarts for
Orig. art, has: 6 figures end 1 table,

ASSOCIATION: MNome . -~ T - o~
' SUBMITTED: 22Mar65 ENCL: 00
ly~NO REF SOV: o001 - S U ommERs 005
7:b1trary Symbols used by 'ap_thox; 'toi‘disignate{v.aficjjis phas

WeBaFe) 019, B-BaFey0,, S-CoFe;0,, SP= CogFe).524Fe 3+ 0

CogZ= BagLogFeny0,, VﬁééW-B?Ci;é?él’éb'zj/ﬁ__' o

-1350C, Above _*13500, it decompoees 1nt0'BeCozl’018027 (Co%f,"BaFezol, (B)'?
0, (S

at high temperatures, The ‘compounds
and CogW“also decompose asbove 1250 and 1300C, respectively,

constant interest in this work,"

s this decomposition

»The authors

" SUB GoDE; ic, 6¢

es in theiv‘ paf'pv_»ve'r,vf
" Cq?YfBagf:ogFé 1;',022. .
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SHVARTS, A.A.; DUKHOVSKAYA, Ye.L.; AGRANOVSKAYA, A.I.

New transparent garnet, Izv., AN S5SSR. Neorg. mat. 1 no.9:

1617-1619 & 65, (MIRA 18:11)
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TACC HR: AP5025803 SOURCE CODL:  UR/0363/65/001/009/ 161771610 ]
Y . Y4 r

. 4 Yol

AUTHOR: Shvarts, A. A.; Dukhovskaya, Ye. L.; 4 x‘anovskaya, A, 1. ;,/%.2) ‘

ORG: none
TITLE: New transparent garnet

SOURCE: AN SSSR, Izvestiya. Neorganicheskiye materialy, v. 1, no. 9, 1965, 1617~
~1619 .

TOPIC TAGS: garnet, galliwm compound, calcium compound, niobium compound, cRyIrAL -

IRTIC PRePERTY, X RAY OIFFRACTIN RAALYSIS

ABSTRACT: In order to proguce optically transparent compounds, an attempt was made
to synthesize the compoun BadGaj, sNby, 5012 and solid solutions GagFe,Gay, 5 lby 5 ;
032 (where 0 < x < 0.5). The samples were prepared by mixing GaCO3, Gan0j, Nb20s,
and Fe;03 in an agate mortar and firing at high temperatures. The products were

- analyzed by x-ray diffraction with a URS-501 unit. Analysis showed that in the ab-

sence of Fez03 or when it is introduced in amounts corresponding to values of x i
from 0.1 to. 0.3, single-phase solid solutions with a garnet structure are forwed !
(beginning st 1250°C for @ = 0 and 11509C for z = 0.1 and 0.3). It was found that
’ : o ' ‘Unc: 5“5.‘01;681'723'882.5 - |
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N

in the compound GayGay_ sNb; 50 fobiun i ]
: pou . 1.5012, the nicbium ionsg occupy only octahed it P
A 100-p thick polycrystaliine Plate of this compound is zranszaz\en: inr'?}lxepg?é:ig:?,' S

: L
1

- Tenge.  Orlg. art. has: 1 figure, 1 table,
- SUB CODE:0f, 07 SUBM DATE: 03MayS5/ ORIG REF: 001/  opy ReF: 005
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