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AUTHORS: Bokov, V. A. and Myl'nikova, I. Ye.
M

TITLE: Ferroelectric Properties of Single Crystals of New Compounds
With Perovskite Structure

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2728-2732

TEXT: The essential results of this work were communicated at the Third
Conference on Ferroelectricity (Moscow; January 1960). The authors grew
perovskite-type single crystals of 1’1‘.~I\Il1/'3T32/3()3 (1), Pb]‘.‘.g1/3‘1‘a2/305 (11),

PbCo1/3Nb2/303 (111), PbCo1/3Ta2/3O3 (1v), and 1>th1/3m)2/305 (V) and

studied the ferrocelectiric propsrties of these compounds. First, the crystals
were subjected to an X-ray examination which showed that all of them had
perovskite structure with cubic elementary cells. Further, the following
wag found:
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lar weight
Theoretical-experi-
. mental deviation, %

of New Compounds With Perovskite Structure B006/B0O56
Compound 1 2 3 4 5 6 1) Cell parameter, kX
I 4.01 | 10.17] 9.94 | 395.4 [386.0 |2.3 2) X-ray density
51 4,02 9.80| 9.65] 383.,9(378.0 [1.6 3) Pycnometrically de-
III 4.04 8.48| 8.45 ] 336.81335.8 | 0.3 termined density
IV 4.01] 10.18| 9.87 | 395.4138%.3 |3.1 4) Theoretical molecular
v 4.04 - - - - - weight
) Experimental molecu-
)

[=2 SN

A1l X-ray diagrams exhibited a fine structure. Fig. 1 shows the temperature
dependence of & and tan 6 of the compounds II, III, I, and IV, and Fig. 2
that.of V. In all cases & and tan & have a maximum. As compared to the
maximum of & , that of tan & is always shifted toward lower temperatures,
which is characteristic of ferroelectricg. A study of the dependence of
polarization on the direction of the electric field showed that all crystals
have a dielectric hysteresis. Compound V has a particularly marked loop
with good saturation, and nearly the same gocd result was obtained for
II. Fig. 3 shows pictures of the loops. The authors thank Professor
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of New Compounds-With Perovskite Structure 3006/2056

Go Al Smolenskiy for his intercst and discussions, and X. . Parfenova
for carrying out the chemical analyses. 4. I. .ugra’xmskay is rpentioned.
.Lhere are 3 figures, 2 tables, and 4 Soviet references

.ASDOCiATIO.‘: Institut poluprovodnikov AN S8SSR Leningrad
; (Institute of Semiconductors of the A4S USSR, Leningrad)

" SUBMITTED: June 1, 1960
' T - Table . .
Cocannenme . . v Smax: 8, °C A9, °C
. ' Legend to Table 2: © - temper
YRS . . . : + i - e
PbMg,Nby Oy : . - . .| 15000 | —12 ature at €, . with £=1kgkec;
,Png.,Ta.,_oa P . — 98 } 86 A9 - difference of these
 PbCo,, Nby, O 6000 -7 temperatures of the niobates
~PbC '/-T /’03 T 1000 o } 70 and of the Cdrresponding
)  Pbloy Tay 03 . . L0 - tantalates.
- PbNIyNbyOs . .+ . .| 4000 | ~—120 .
'Ple.,’Ta. O3 « v v .| 2400 —180 } B
PbZn; Nb.,o, . .' ce 22000 +140 - .
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Legend to Fig. 1: 1) &(%), 2) tan & = £(%) of II, f = 1 kc/sec

i : 3) e(t), 4) tan & = £(%) of III, £ =1 " .
: 5) &(t of I ,f = 450 kc¢/sec
; 6) &(t of IV, f = 1 k¢/sec
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Vicuun table for optical observations at 1 '
N P ‘ ov temperatures, Prib,
» tekh.eksp. no.4:143-145 Jl-Ag 160, i (MHgA 13%?

1. Inetitut poluprovodnikov AN SSSR.
(Vacuum apparatns)
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AUTHORS : Myl'nikova, I.Ye., and Bokov, V.A.
TITLE: The growth of single crystals of Pb

3NiNb209 and

PbBMng209 and their electrical properties

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika,
no.6, 1962, 6, abstract 6 B29. (In the Symposium
'Rost kristallov' (Growth of crystals), T.Z.,
Moscow, AN SSSR, 1961, 438-446. Discussion, 501-502).

TEXT: The growth of single crystals of Pb3NiNbpOg and e
Pb3MgNb30g by the method of crystallization from solution jg
confirmed the possibility of producing a single crystal of such
complex composition. Growth conditions of both kinds of crystal

were investigated and crystallization conditions favourable to

the growth of crystals of isometric form were selected. The
electrical properties of the single crystals are in good

agreement with the results obtained for jyolycrystalline specimens

of these compounds. 1Investigations of the electrical properties

Card 1/2
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of single crystals of Pb;Niszog confirmed the data of

Smolensky and others concerning relaxation and ferroelectric

effects in this compound, Investigations with both kinds of
monocrystals show that these compounds have no definite point /Z?
of ferroelectric phase transition. It is supposed that in the v
region of temperature where the permittivity is maximum the

possibility of relaxation of domain boundaries is not excluded.
4 literature references.

FAbstractor's note: Complete translation.]
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24,7800 (1043145 ,1153) §/564/61/003/000/022/029
< |S. 2450 D207/D304

AUTHORS: Myl'nikove, I. Ye., and Bokov, V. A,

TITLE: Preparation and electrical properties of PbaNiNbao9
and I’bal((;}lb209 monocrystals

SOURCE: Akademiya nauk SSSR. Institut kristallogrofii. Rest
kristallov, v. 3, 1961, 438-446

TEXT: The suthors report on the vreparation of PbaNiNb209 (1) end

PbSMng2O9 (I1) monocrystals and.measurements of their dielectric pro-—

perties. Polycrystals of these compounds were first prepared by a group
working under G. A. Smolenskiy (Ref. 13 Go. A. Smolenskiy and A. I.

Agranovskaya, Zhur. tekh. fiz., 28, no. 7, 1491, 1958; Refo 2: G. A.

Smolenskiy, A. I. Agranovskaya, S. N. Popov, Fizika tverdogo tela, 1,

no. 1, 167, 1959) at the Laboratorye ferritov i segnetoelektrikov Instituta
poluprovodnikov (Laboratory for Ferrites and Ferroclectrics of the

!

Card 1/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7"



APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206030003-7

30546
8/56761 /003,/000/022/029

Preparation and electricalooo D207/D304

Institute for Semiconductors). The two compounds have a perovskite
structure; they exhibit both ferroelectric and relaxation polarizatione
in (I) the relaxation polarization is more marked and the reverse is
true of (II). The temperature and frequency dependences of permittivity
(€) and of tg & of PbaNiNb209 ghoweds (1) & maximum of £ (€=

4000) at about .125°C and 450 kc/a j (2) the relaxation type of polari-
zation end some domain reorientation in strong electric fields, Similar {

measurements on PbaMng20g showed: (1) an & = 14700 mexipum at

about -15°C and 1 kc/s 3 (2; clear rectangular hysteresis loops, especi~
ally at low temperatures; (3) gradual transition to ferroelectric state
at low temperatures. Dielectric properties of both compounds in mono--
crystalline form were very gimilar to those found in polycrystalse
Acknowledgment is made to G. A. Smolenskiy, who directed this work.

There are 9 figures and 4 Soviet-bloc-referenceso
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g.4300 (11451136,/5D) B102/8205
AUTHORS: QEEQXL“XL,A;_and Mylt'nikova, I. Ye.
TITLE: Electrical and optical properties of single crystals of ferro-

electrics with blurred rhase transition
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 841-855

TEXT: When investigating ferroelectrics of the perovekite type, G. A.
Smolenskiy, V. .. Isupov, and A. I. Agranovskaya have found that also other
complicated compounds have ferroelectric properties. Of these, the compounds
Png1/3Nb2/303 (1) end PbNi1/3Nb2/303 (II) and their mutual alloys have been

gtudied most thoroughly. The two compounds show a relaxative shift of the
maxima of the temperature functions of € and tan &, which is quite unusual ;
in the case of compounds with ferroelectric properties. I shows no TL
hysteresis loop near the point of saturation, not even in very strong fields,
which is also an unusual gbservation. The authors have now studied the
eslectrical and optical properties of single o6rystals of compounds I and II,

and give a detailed report on their results. The single crystals were ob-

card 1/8
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Electrical and ... B102/B205

tained by crystallization from a gsolution at decreasing temperature
20-40 deg/hr). The crystals were subjected to chemical and X-ray analyses
using CoKa radiation in the latter). They were found to possess a perovs-

kite-type structure with the lattice constants a = 4.03 A (II) and

a & 4.04 A (I). The pycnometrically determined densities were 8.55 g/cm?
(II) and 8.12 g/cm3 (1), and were somewhat smaller than the values obtained
by X-ray analysis. The authors examined specimens (0.5 mn)3 large and foils
of ~0.1 mm thickness. & and tan & as a function of temperature at

E = 15 kv/cm and different frequencies is shown for I in Fig. 1 and for II
if Fig. 8. The e¢ffect of e change of the field strength (E ) was similar
to that of a change in frequency: An inorease of E_in the“case of I and II
led to a deorease of the maxima of & and tan b, and"in the case of I also

to & shift of the maxima toward higher temperatures. At low temperatures,
the single crystals of I showed a nearly rectangular, dielectric hysteresis
loop which was quickly nerrowed down with a rise in temperature. At -300C
it was so narrow that it was no longer possible to determine the coercive
force. Whereas the coercive force decreased quickly with rising tempera~
ture, and vanished before reaching the zero point, the spontaneous polariza-

Card 2/8
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tion likewise decreased with rising temperature; at +80°c, however, it had
not yet vanished. The reversal of polarity of a single crystal of I was
studied, and the result is schematically represented in Fig. 6. The tempera-
ture dependence of the intensity of birefringence of a polarized single
crystal of I was also studied. The results are shown in Fig. 7: curve I
was plotted on heating, and curves 2 and_3 on cooling (without g Tield).
The maximum value of An at -190°C (5:10-3) 1g still smaller by one order of
magnitude than that of BaTiOB. All specimens of I and II maintained their

optical isotropy up to -190°¢. Application of a field resulted in birefrin-
gence, the relation An = qE? being well satisfied at zoom temperature.

The following results have been obtained from a very detailed discussion:

I and II are ferroelectrics the pPhase transition of which covers a wide
range of temperature. This is due to variations in concentration which

are again due to the fact that the sublattice contains no ions which are
orientated in octahedral arrangement. The phase transition to the ferro-
electric state takes place by spontsneous polarization in the individual
microdomains of the orystal. This leads to the formation of very fine
domains which form larger domains only under the action of an electric field

Card 3/8
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strengths and is unstable. The relaxative properties of the compourds in
question are due to relaxation of the domain boundariesj this is analogous
to that occurring in several ferroelectric 80lid solutions. Professor

G. A. Smolenskiy is thanked for discussions and his interest in the work,
and N. N. Parfenova for chemical analyses. I. G. Izmailzade ig mentioned.
The main results of the present work were communicated at the third
Conference on Ferroelectricity, Moscow, January 1960. Thers are 12 figures
. and 16 referances: 15 Soviet-bloo and 1 non-Soviet-bloa,

In the case of II, this process is not completed at ordinary usual field Jx\

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

SUBMITTED: July 25, 1960

éigfnd to Fig. 1: 1) 100 cps, 2) 1 ke, 3) 10 ke, 4) 60 ke, 5) 600 ke,
Mc.
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B108/B138
AUTHORS: .22522: Vo A., Myl'nikova, I. Ye., Smolenskiy, G. A.
TITLE: Ferroelectric antiferromagnetics
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,

No, 2, 1962, 643"646

TEXT: The authors proved the assumed existence of perovakite-type ferro-
electric antiferromagnetics at the compounds Pb(Fe2/3w1/3)03 and

Pb(Fe1/2Nb1/2)o3 (the ions in parentheses are located at the octahedral

sites)o The electric properties were measured at single crystals and the
magnetic properties at finely ground crystel powder. Results for the
first compound are shown in the Fig. The second compound has similar
properties. The temperatgres of ferroelectric phase conversion are 178%
for PbFe2/3W1/303 and 387 K for PbFe1/2Nb1/203 (maximum of €). The phase
congersion temperatures from pagamagnetic into antiferromagnetic state are
6 < J J

363"K for PbF32/3‘W1/303 and 143K for PbFe1/2Nb1/2O3 However. all thesge

Card 1/@ -
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phase conversions are rather washed out so that the given temperatures

are only approximate. The Néel temperature of these compounds is muah
lower than in orthoferrites since the former contain a considerable number
of unmagnetic ions at the octahedral sites. The experimental and
calculated Néel temperatur s of PbFea/3W1/303 (363 and 406°K, respectively)

are in good agreement. For PbFe1/2Nb1/203 these values (143 and 276°K,

respectively) differ considerably owing to ‘he segregation of ions of one
kind in the sublattice in the case of high "dilution" of the solid solu~
tion. The relatively small effective magnetic moment of the Fe' ions in

PbF82/3W1/303 (ueff = 4.2 HpYs caloulated 5.92 “B) is due to the inexact
extrapolation of the linear part of the 1/4(T) curve. For PbFe1/2Nb1/2039
Pofs ™ 5.4 g A residual magn:tic moment could not be observed owing to

the high coercive force. There are 1 figure, 1 %table, and 5 references:
2 Soviet and 3 non-Soviet. The two references o English-language
publications read as follows: J. Tsubokawa, J. Phys. Soc. Japan, 15,
2243, 1960; M. A. Gillo, J. Phys. Chem. Solids, 13, 33, 1960.

Card 2/ =)
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ASSOCIATION: Institut poluprovodnikov Akademii nauk SSSR (Inatitute of
Semiconductors of the Academy of Sciences US<R)

SUBMITTED: December 17, 1961

%eﬁ-end to the Fig.: temperature dependences of (MK, (2) 1/4, (3)€,
4) tan b . )
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"On the cogxistence of mmgnetic and electric ordering in crystals.”

Report presented at the 9th Anmal Conference o
n Magnetisr
Magnetic Materials, Atlantic City, New Jersey, 12~1§n;10v823?nd

Institute of Semiconductors, Academy of Sciences of USSR, Leningrad
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. ACCESSION NR: APLO23463 .8/n81/6l;/006/00L /1210 /1212

(AUTEORS:  Tutov, A. G.; Mywl'nikova, I. Ye.; Parfenova, N. N,; Bokov, V, Aj
.. Kizhayev, S. A, : T e B

'TITLE: New compownds in the systems 31203-M9203(Fe3*, A, Ga3*, 1ndt)
SOURGE: Fizika tverdogo tela, v. 6, no. L, 1964, 1240-12)2

-Mn203 » orthorhombic

3723 23 23 ""273

5 crystal, unit cell, cell parameter, magnetization, paramagnstic, antiferromagnstic e

" ABSTRACT: The authors have undertaken a study of compounds combining Bi;03 with
. the sesquioxides of Fe, A1, Ga, and iin because of the lack of data on these

substances., Among iron compounds they obtainad Bi203'2F620 +« In the Al and Ga

compounds they synthesized an isomorphous series, Chemical analyses were not made
(because of small quantitien produced) but sinilar formulas wore assumed (B1203'

2‘11203 and 81203'2Ga203). For Mn, results indicate a composition of 81203"21?62??.&.
The spacific gravity of the latter erystal (by picnometer is 7433, of the Fe
Cord1/2" |
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" ACCESSION NR: APLO28L63

mineral 6.81, Single crystals were obtained of all those compounds. Ceramic
sanples were also obtained of the Fe compound, The spacific gravity of these
samples is 6.53. The Al and Ga compounds formed transparent, rectangular, light
green prisms. The Fe and Mn minerals proved to be orthorhombic, with cell param-

[ o ] o (4] =]

oters of a = 7,88 A, b= 8,40 A, 6 = 6,00 A and a = T.L7T A, b= 8.52 A4, ¢ = 5.75 &
:respectively, Magnetization of the Fe compound, measured in a field reaching a
‘maximum of 8000 oersteds, rises with temperature and passes through a maximnm at
265X before descending. No residual magnetization was observed. This suggests

“that at 265K the mineral undergoes a transition from the paranagnetic to the anti-

~ferromagnetic state. "In conclusion, the authors express their thanks to Professor

{Gs A. Smolenskiy for his interest in the work." Orig. art, has: 1 figure.

sASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semicone-
ductors AN SSSR)

" SUBMITTED: 23Nové3 DATE ACQ: 27Aprél ENCL: 00

SUB CODE: PH - - NO REF S0V: OOk OTHER: 001
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ACCESSION NR: AP403063}1 8/0048/64/028/004/0614/0619

~ AUTHOR; Smolenskiy, G.A.; Bokov, V.A,; Mitsek, A, I,

TITLE: Regarding the existence of magnetio and electric ordering in crystals [ﬁe-

port, Symposium on Ferromagnetism and Ferroelootrioity hold in Loningrad 30 u
5 June 19637

SOURCE: AN SSSR. Izv.,Ser.fiz.,v.zs, no.4, 1964, 614-619

TOPIC TAGS: Torromagnetic ferroelectric materials, perovskite structure, ferromag-
netic ordering, ferroclectrico ordering, BiFe0s, YMnO5, YbMnog

ABSTRACT: The authors point out that there 18 no basie principle forbidding the
simultaneous appearance of ferroelectric and {erromagnetic ordering in tho same
erystal, and they discusa recont work, both their own and others', indicating the
existence of such double ordering in some substances. Two of the authors have given
a thermodynamic discussion of 8imultancously ferromagnetic ang forroolectric mater-
ials (G.A.Smolonskiy, Fizika tvardogo toln,4,No.5,1095,1962; A.T.Mitsek and G.A,Smo~
lenskiy,Ibid.No.lz,SSBI,1962). These substances are characterized by a combined
electromagnetic Suscoeptibility teasor rolating both the polarization and the magne-

| éCord 1/3
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tization to the electric and the magnetic field.
tween polarization and magnetization are:
formations of the crystal;

romagnetic exchange 1nteraction; the influence of electric charge
and therefore on the Spin-orbit coupling,

the electron orbits,

CIA-RDP86-00513R000206030003-7

Possible interaction mechantsm,s
internction of both with the clastic de-
the influence of electric charge distribution on the fuore

0=

distribution on
Particularly favor-

able for the simultaneous appearance of ferromagnetic and ferroelectric properties

are complex crystals
ions having an unshared 6s electron pair.,
investigated and found to be ferroelectric ag
ferric ions do not

magnetically, leading to

with the perovskite structure containing transition metals
Pb(Feg/3W1/3)03 and Pb(Fel/ng1/2)03 wepe
well as antiferromagnetic. Some of the
participate in the antiferromagnetic ordering and go behave para=-

and

‘larly from its behavior in certain solid Bolutions, that the antiferromagnetic Bie-

\
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The low resistivity of this substance, however, can
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give rise to errors. High frequency electrical measurements on BiFeOg
solutions showed that BiFeO3 13 not ferroelectric,

YMnO3 and YbMnO3 were found to be antiferromagnetic, with Neel
perature of liquid nitrogen, Orig.art.has: 40 formulas,

ASSOCIATION: none

~LaFeO3 s0)id
The ferroelectric‘mntcrials

points below the tog-
3 figures and 1 tabloe.
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IL'IN, Georgly Sergeyevich; BOKOV, V.A., red.

[Ceremic piezoelectric elements] Keramicheskie plezo-

elementy. Leningrad, 1963. 19 p. (Leningradskiy dom nauchno-
tekhnicheskoi propagandy. Seriia: Elektricheskie metody obra-
(MIRA 17:9)

botki materialov, no.2)
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|ACCESSION NR: AP4046616 Si0181/561606/010/?738i3

W-AUTHDR: Bokov, V. A.; Kizhayew, 5, A,j My*1’nikova, I, Ye,
Ai T -

‘;TITLE3~u%ntife?roelectricganﬂ magnatic propertiea ef” P'“Qxlangzas

fsonncz: “Piaika zverao'o :ala,,pmiﬁ, B9, 10, 1564, 3038-3044

TOPIC TAGS:: singla cryatnl gzowth, 1oad cobalt tungstate crystal
perovskite typs structure, ferrosloctric eeystal, an*i?ﬁvroglectr4c

~+ ierystsl, parsmagnetlic crystal, phase transition

ABSTRALT: PbCo Hy)20; siagle cryatals wars gvown fron ”slutio

. imolten Pba,and} elr crystal strucfure, and electric and nag

cipropertles ware determined and comparad to thozs of Db"~i&
whicﬁ i3 the only known 3tabls antiferroalasctric of the a¢
.. ilseries of compounds. Tha E=ray powdsy patistnd isdicaoted B
 itype struczurs with a vhombic unit 221l st zoowm tgmporatyye
»fzbic e2ll at 500, with ordered distridbution of £5%™" ang wtT
-xtempnratnrs dependonce of the diele;.zic constant of large
t21s showad a naxinum at 328, ccrrasponding to the irsasitie
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“iparselecirice {cuhicf phas2 to the antiferroslactric (rhembic) phase.
‘This maxinun shifted toward lowar tenparatures on application of an
éin:reasing constant slectrie field, Tha observad doubieo hyaszerealsn
iloops in ths antlfsrroelactrie phase, 1l.,9,, a3t low temperaturscs
{bolow -100C}) whon atrong electric figlds aze applied, wvas correlate

Viﬁh;#Sx%nﬂuiﬁﬁf%raﬁsiiiﬂn“f?aﬁtthafantiferroglectric,intojthe»fer:angi S
elangric state, Tha double hystaresls licop was gradually transformed |
into a normal loop when teamperaturs was decreased further to -193¢, :
§The»trnnsitinn print inZo the ferroslactric state in the absence of a |
ifleld wap detarmined 2o ba =206C. The “eritical” field, at which the
~ hysterasls loop Sisappoarsy was 3hown to dacrease with decreasing . i
itemperature. The transition into the farrsslectric state in a strong |
electric field 15 possible because of 2 small dlfforence {n the free
th states, Tho antifsrroslectric state is nore atable
O3t : 172917205y 9inte-no_double Toop vas-ob~ |
X ependence: of -the specific mag~
uld not te correlated with ths

“netic suscoptibility oF i PHC 17 31d .
ppoaranceof.antife eleckrlicityy- ongh-asdaviation frem eha ~ 1o

Curle~Waisa law was noted.below =100, iTha .abaenss of mignetie-phasge
ransitions sa gduted,ggt lsast initha temparcture za

I3

nge_ abovs =196,
Erwahe ]

Av e o
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_BOKOV, V.h.; ROMANOV, V.P.; CHFKIN, V.V,

o 1 .
Mossbauer effect on Sn't7 nucled due to the ferroclectric phzse
Lransition in the solid solution Ba(Tiy o, Sn, =30, Fic. tver,

) [

tela 7 no.6:1886-1888 Je '65, T (MIRA 18:0)

1, Tiziko-tekhnicheskiy institut nizkllh temperatur, Khartkov i
Institut poluprovednikov AN 35SR, Laningrad.
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ACC NRi Ap5025259 19P(c) JD/WH SOURCE CODE: _J/R/0386/65/002/00%/0186/0189
™ N g ‘{"y/ T Pt ) S
AUTHOR: Chekin, ¥. V.3 Romanov, V. P.; Verkin, B. I.; Bokov, Ve Ae yy,vy” Y
St hw]
ORG: Physicctechnical Institute of Iow Temperatures, Academy of Sciences UkrSSRser.
(Fiziko-tekhnicheskiy institut nizkikh temperature Akademiti nal}lg_mchSR) RS
i ,\.‘:o .
"TITLE: Change in the probability of the Mossbauer effectao'x{ fgx}’_“}f impurity nuclei in
the ferroelectric phase transition in ] —](1

7 i .
SOUR\CE: Zhurnal eksperimental‘'noy i tég)ret{cheskoy fiziki. Pis'ma v redaktsiyu
(Prilozheniye), v. 2, no. 4, 1965, 186-189

TOPIC TAGS: Mossbauer effect, ferroelectric effect, phase transition, barium titanate,
impurity center, tin containing allay.'

ABSTRACT: This is & leontinuation of earlier work (FTT v. 7, 1886, 1965), where it was
assumed that the phase transition in solid solutions of the Ba(Tig.eSNo.2)03 System 1s
considerably spread out. In the present study, the authors have ‘investigated the pro-
bability of the Mossbauer effect on Sn'1? impurity nuclei in the Ba(Tig.095N0.01) 02
system near the ferrovlectric phase~transition temperature. The introduction of so
small an emount of tin impurity into barium titanate does not change its ferroelectric
properties noticeably, but at the same time mokes it possible to measure the resonance
ebsorption of 27.8-kev 7y quanta by the Sn!1? impurity nuclei. The samples were pre-

| pared by standard ceramic *echnology, using tin oxide enriched with sn?1® to 65.1%.
The measurements were made with a setup in which the sbsorber was driven at constant

Cord l/ pJ

CP0) 1T
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ACC NR: AP5025259 B T
I T T
./t E107 g8
T/ Tc ) -3 %
- . 2,0 [~ 4§ » -8 4
Fig. 1. Temperature dependence of the i
relative Mossbauer effect probability :
(1}, dielectric constant (2), and sk . ,.)" 2 45
dielectric loss tengent for the system ‘% % g
Ba(Tig, g8, 0103" 2 L A |
,'0 ] \\/\*7\‘: 42
i
o5 tu =12 91
0 1 4 { g j0 |
2713 J&3 T, 48 T
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speed by means of a mechanical cam drive. The y-quantum source was magnesium stannide
~18 mg/enf thick. Measurements were made of the temperature dependence of the rela-
tive Mossbauer-effect yrobability (1), of the dielectric constant (2), and of the di-
electric loss tangent (3) for the system Ba(Tip,eeSN0.0:)0s (Fig. 1). The relative
probability of the effect was determirned from the ratio of the areas of the absorption
spectra at the given temperature to the area of the spectrum at the Curie temperature,
the value of which (Tg = 390K) was chosen to correspond to the maximum of the dielec-
tric congstant. Yt is seen from the figure that the relative Mossbaver-effect pro-
bability decreases quite sharply on approaching the Curie point from the paraelectric
region, passes through a minimum, and then begins to grow with decrease in temperature
in the usual manner. This singule,rity cén pe attributed to the temperature dependence
of the frequency of the anomalous optical branch, - A comparison of the results with
earlier measurements (Bokov, Romanov, and Chekin, FIT v. 7, 1886, 1965) confirms the
previously advanced hypothesis that the phase transitmn in solid solutions of the
Ba(Tig.88 »95' systen is considerably "smeared.” Authors thank Professor G. A.
] Smolenskigi? continvous interest in the work, Candidate of Technical Sciences I. E. |
Myl 'nikov¥i4 reparing the samples, and L. I. Kazakevich for help with the measure-

| ments. Orig. art. hass 1 figure. Londy
SUB CODE: 55/  SURM DATE: 21lJucb5/  ORIG REF; 003/ OTH REF: 002
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CESSION PR: AP5016122 UR/0048/65/029/005/0%

o QUTHGR:MQngggV»ég; Rizhavev,8,4.; Myl'aikova,I.Ye.; Tutov, 4

| Sroumov, 4.0,
21

2=ILE:  Antiferroslectric end ferrcelectric phase transi
539,503 égqur%, 4th All-Union CUATETShee on Fo
Ww3tov-on-the-Don 12-18 5ept 1987/ T

i SOURCE: AN 338R. Izvestiya. Ser.fizicneskaya, v.29,n
TOPIC TAGS: ferroslectric materlal, antiferroslectric
ferromegnetic material, perovskite structure, lsad
compound, tungsten compound, single crystalig»”"”"f

2/
ABSTPACT: The smuthors have grown gingls cyystals of Plop s¥ =0

X.ray diffraction measurements wiih powders of the single crystal

-

s Fagenko

for polycrystalline material by V.0.Filiptev and ¥
i tallografiye 9,293,1964), Ths material ha§ t&et;§?07.~f~q Shroo:

=

cooiing a solution in Pbo from 1200 to 8CO°C at tne rate e?’&tu/n@u;:

8

-gave valueg of the lattice comstants in agreament wlth thoss ehifaines
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and ths asymmeiry is rhombohedral at 26°C snd cubic st
electric constant was found to have & maximum at 320C.
exhibitea slight temperaturs hysterssis ang wes shifie
temporatures by application gf en elsciric flalda. The

stant curve had a knee at 68%K and the loss tengent was =
58"E. With thin (50 micron) plates, double hystaresis
served below -10C%C in £1eld3 of the order of 150 b

sls loops were single at llguid nitrogen femparaiurs
ed that the material undergoes a phase transition 7:
tric to the antiferrcelectric state at 38YC ang 73

| electric to the ferrcelectric state at &80%. The arpsarancs
hary hysteresis loops ubove the I'srreslectric transition 3
1s discussed., The magnotic suseeptiblllty was measured. Dovi
from the Curle-Welss law indlcats that the material tacomes
romagnetic at sufficlently lov tempsratumes, Orig.art roa:

L

4 adlV N ST

[,

ASSOCIATION: nons
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i

APS022747 OURCE CODE: UP/Ol01/65/007/009/2868/?871
a4,oc o ", T

AUTHOR: ~ Kizhayey, S, A.; Tutov, A G Bokov, V. A. TR

R RPN Sias ot

ORG: Institute of Semlconductorc M Ss5R, Lonxnprad (Tnstitut poluprovodnikov AN
SSSR)

TITLE: Structure and magnetic properties of TIMUnFy
SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 286R-2871

TOPIC TAGS: thallium compound, manpanese compound, fluoride, x ray analysis, crystal
Structure, magnetic proparty

ABSTRACT: Data are given from X-ray and magnetic studies of a new compound, TlMnFy.
The specimens were produced by mixinp saturated aqueous solutions of thwlllum>%luor1d

. and manpanesn fluoride at 20°C. uK and Crk were used for the x-ray studies with

7
! photographlc and mmzatmn recomhnr It was found that the new compound has a pe-

, rovskite sffuctg;g The lattice has a cubic cell with a parameter @ = 4.250 * 0.001

5
I

l
i

: angstroms. The interplanar spacing and Eadlatlon intensities of TlMnFy are tabu;ated|

for various Miller indices. The muLnetxc susceptlbxlxty of the compound is plotted as
a function of temperature from 65 to 5209K. Thisz curve shows a maximum at B85°K whlch
is apparently due to a transition to the antiferromagnetic state. The authors are

I

Card 1/2
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Wby T
grateful to G. A. Smolenskiy for interest in the work, and also thank V. B. Mironov,
A."N. Lazarev and A.!S. “Barsukov for furnishing the specimens. Orig. art. has: 1

figure, 5 formulas, 2 tables.
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/ACC NR:  AP6000897 SOURCE CODE: 'U}i‘/ﬂohi81/’6‘5/_0077/012/365:?/3@8 |
.‘ : A2
{AUTHORS Bokovy, ¥, A.3 Myl®nikova, I. Ye.s Kizhayev, 3. A.s 6;63;
!Bryzhina, M. F.3 Gﬁigbrxan! N. K i
ORG: Institute of Semlconductors, AN SSSR, Leningrad (Institut
ipoluprovodnikov AN SSSR) e

TITLE: Structure and magnetic propertie%.or BiMnO3
Tt
{SOURCE: Fizika tverdogo tela, v. 7s no. 12, 1965, 3695-3698
1
{TOPIC TAGS: bismuth compound, manganese compound, magnetic property,

itemperature dependence, Curie point, ferromagnetic matertal, solid
solution, ferroelectricity

ABSTRACT: The authors synthesized the _lii__M_z_aJO in the form of small
whiskers, using a technique describeq elskw ere (FIT v, 6, 1240, 1964),1
and measured itsg magnetic properties at temperatures from 55K to room
temperature at % x * 9:5 kOe. They found JBiMnO3 to be a ferromagnet

{Card  1/%2 i
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L 15742-66 _.
. ;'Acc NR: AP6000897 /
with a Curle point at 110K.  The large ferromagnetic moment of BiMnO

1s attributed to positive exchange interaction in the chalns Mn3+ -
0 -- Mn +. The authors also synthesized solid solutions Bil_xCaanO3
|with x = 0,4, 0.3, and 0.2, using a standard ceramic technique. An

investigation of the magnetic properties of these solid solutions at
temperatures from 77K to room temperature has shown that increasing
’ CaMnO3 concentration the paramagnetic Curie temperature decreases.

The solid solution Bio GCaO uMnO3 has a maximum magnetic susceptibility

M a2t 155K, The drop in the paramagnetic Curle pecint with increasing x
R, - 118 reiated to a decrease in the distances between ions of the man-
ganese 1In all three directions. The existence of the compound BiMnO

and of solid solutions on its basis offers, in the authorst opinion,
another possibility of obtaining ferroelectric-ferromagnets, Authors

thank G. A. Smolenskly for encouraging this work and for a discussion|
of the results, Orig. art. has: 2 figures
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L_21219-66 EWT(m)/EP(w)/T/EvP(t) 13p(c) ID/3G -
- ACC NR: AP6003809 ~  SOURCE CODE: UR/0181/66/008/001/026%/0267

AUTHORS: _Kizhayev, S. A.; Bokov, V. A.; Kachalov, O. V.
’ R oo R BRI L LT , -
. ORG: Institute of Semlconductors AN SSSR, Leningrad (Institut 2
. poluprovadnlkov AN SSSR}) {17
3

3
SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 265-267

TITLE: Magnetic propertieséof YMnO
[

¥ % .
TOPIC TAGS: xttriunfuompound, ferromagnetism, magnetlc susceptibil-.
ity, single crystal, magnetic moment, temperature dependence,
neutron diffraction, antiferromagnetism K

ABSTRACT: 1In view of the lack of convincing data allowing to con-
clude the existence of weak ferromagnetism and in YMnO,, the authors
measured its magnetlic properties using single-crystal éamples, at.
low temperatures. The magnetic susceptibility was measured with a

. magnetic balance by the Faraday method in the temperature interval

- from 4.2 to 300K at a maximum fleld of 1%.6 kOe. The apparatus
employed was described in detail by N. M. Kreynes (Dissertation, IFP,

Card 1/2 =
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M., 1959). The syntheslis of the single crystals was described by
the authors earlier (FTT v. 5, 3607, 1963). The specific suscepti- : -
bility decreased slowly with increasing temperature, and no spon- '
taneous magnetic moment was observed at low temperatures. Nor were
anomalles observed, characteristic of antiferromagnetic phase
transitions, on the temperature dependence of the reciprocal mag-
netic susceptibility. Neutron diffraction has disclosed, however,
the presence of antiferromagnetic ordering at 4.2K. Judging from
the values of the lattlce parameter, the temperature of the anti-
ferromagnetic ordering should lie in the liquid-nitrogen range. It
is concluded on the basls of the data that YMnO3 is not a weak

ferromagnet, but a compensated antiferromagnet. The authors thank
G. A. Smolenskiy for interest, A._S. Borovik-Romanov for the oppor-
tunity of performing the magnetic measurements at low temperzture,
L. Ye. Myl'nikova for supplying the single crystals/? and N. M.
Kreynes for reviewlng the manuscript and valuable remarks. Orig.. ,
art, has: 2 figures. T

SUB CODE: 20/ SUBM DATE: 30Jul65/ ORIG REF: 004/ OTH REF: 007
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| AUTHOR: Kizhayev, §. A.; Bokov, V. A. : &7

e TS TSR T . . ps
ORG: Institute of Semiconductors, AN SSSR, Leningrad (Institut poluprovodnikov A‘Nj

SSSR
) AN a g
TITLE: ‘Magnetice properties of PbCoo, sWo. 505 amd BaNig, sWo, 505

SOURCE: Fizika tverdogo tels, v. 8, no. 6, 1966, 1957-1959

TOPIC TAGS: 1lead compound, barium compound, phasé transition, ferroelectricity,
antiferroelectricity, magnetic moment, magnetic susceptibility, ferromagnetism, anti-
ferrom,gnetisml map nudie M%?

ABSTRACT:" This is & contimuation of earl er work (Izv. AN SSSR, ser. fiz. v. 29,
929, 1965) where it was found that PbCog,sWo.503 (I) has two phase transition points
connected with electrie ordering, becoming antiferroelectric at 305K and ferroelec~
tric at 68K. The present study was made on this suhstance at low temperatures and
also on BaNig,sWo,s503 (II) at liquid-hydrogen tempe-atures, since the latter had no
magnetic phase transitions above room temperatur::  The moasurements were made with
apparatus desiribed by N. M. Kreynes (Dissertati~.. Institute of Physics Problems,
Moscow, 1959). In the case of I the magnetic suar:ntibility goes through a maximum
at 9K. At this temperature a spontaneous magnetic mcment is produced, amounting to [
0.15 G-cm®/g at k.2K. In the case of II, the suscaptibility has a maximum at 55K and
no spontaneous magnetic moment wags observed. It is concluded from the magnetic mea~

| Card 1/ 2
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éurements that II becomes ant
magnetic with weak ferromagn

etismc
respectively. The results

and N. M. Krgr'xes for the
and I. Ye. Myl'nikov
table,

SUB CODE: 20/  SUBM DATE: 04 Jans6/

Cord 2/210p°

iferromagnetic at 55K,
The Neel temperat
show that I below 9K is s
This points to the existence

ORIG REF: 002/  OTH REF: OOk

and I becomes at 9K antiferro-
ures of II and I are 17 and 9K,
imultaneously ferroelectric and

of a new type of perovskites with
The authors thank G. A. Smolen-

results, A. S. Borovik-Romanov

emperatures,
Orig. art. has: 2 figures and 1
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