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48.3.1 /26
The Cultivation and Investigation of Ferroelectric Mono-
crystals (Vyraphchivaniye i issledovaniye monokristallov
segnetoblektrikov)

Thus BaTi0, crystallization out of molten salts ylelded va-

rious modi?ications of crystals with anomalous ferroelectric

properties, By varying temperature conditions, it was
possible to grow crystals with different values of the c/a
ratio, including non=ferroelsctric crystals.

It was later dimcovered that these crystals can be carried
through the whole serles of states by means of thermal
treatment. :

Monocrystals of Srl‘io3 were obtained by. two methods:

1, Out of a molten mixture of polycrystallic Sr’rio3 'ith
potassium fluoride, and

2. Out of a molten mixture of polycryastallic SrTiQ, with
50 % of sodium oarbonate + 50 % of potassium oarbonate?

The monocryastals obtained by these two methods differed in
their dielectric properties,

Monocrystals of solid solutions of the (Be.,Sr)’I‘iO3 type were

obtained out of corresponding mixtures of barium and stron-
tium titanates and molten potassium fluoride. Dielectric
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The Cultivation and Investigation of Ferroelectric Mono-
crystals (Vyrashchivaniye i issledovaniye monokristallov
segnetoelektrikov)

parameters of these monoorystals vary considerably after
thermal treatment, After 3 hours of annealing under a
temperature of 1,350°C the crystals darkened but acquired
normal ferroelectric propertises.

The extensive experience in cultivation of ferrcelectric
crystals has shown that crystallization conditions strongly
affect their ferroelectric properties. Some ferrcelectrics
can stay in a metastsble state for a long time after soli-
dification.

The article contains 11 graphs and 2 photos. The biblio-
graphy lists 39 references, of which 31 are Slavic.

Scientific Research Physico-Mathematical Institute at the
ROSTOV/DOXN State University im. Molotov

No date indicated

At the Library of Congress.
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SUBJECT: USSR/Luminescence 48-3-2/26

AUTHORS: Fesenko Ye;G,, Kramarov O0.P., Khodakov A,L.and Sholokhovich M.L,

TITLE: Some Peculiarities of Monoorystals of PbT10, and Monocrystals
of Solid Solutions (Ba,Pb)Ti0, (Nekotoryye dsobennosti mono-
kristallov PbTi0, i monokriatzuov tverdykh rastvorov (Ba,Pb)
T0,). 3

FERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya fizicheekaya, 1957,Vel 21,
#3, pp 305-310 (USSR)

ABSTRACT: The suthoras obtained various monocrystals of solid solutions of
the (Ba,Pb)T10, type containing different ratios of components.
Monocrystals 0f PbTi0, were obtained out of a molten mixture of
sodium silicates and lead metahorate.

All corystals belonged to the perovskite structural type with
tetragonal cells. Spontaneous deformation increased with the

increase of the lead content, The temperature course of the
parameters of PbTiO, and (Ba,Pb)Ti0, is evidence of the pre-

sence of the phase zransition of the first kind,

The presence of domain structure was established for crystals
Cart 1/2
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TITLE: Some Peculiarities of Nonocrystals of PbTiO5 and Honocryetala
of Solid Solutions (Ba,Pb)Ti0O, (Nekotoryye “osobennosti mono-

kristallov PbTiO3 i monokristallov tverdykh rastvorov
(Ba,Pb)TiOB).

of PbTi0, and (Ba,Pb)'l‘i.O3 by means of optical investigations,

The average refraction index rose with the increase in lead con-
centration.

All crystels showed dislectrioc permittivity-temperature depen-
dences characteristic tor ferroelectrics, Some of them had the
value of dielectric permittivity at Curie point which exceeded
the value at the room temperature by 20 times, Hysteresis

loops and the run of reversible permittivity contirmed that the
- studied ferroelectrics possess intensive internal tields.

The article contains 6 graphs, 1 photo and 2 tables, The biblio-
graphy lists 8 references, of which 7 are Slavic (Russian).

INSTITUTION: Scientific Ressarch Physico-Mathematical Institute at the
ROSTOV/DON State University.

PRESENTED BY:

SUBMITTED: No date indicated

AVATLABLE: At the Library of Congress
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AUTHORS:.

TITLE:

PERIODICAL:

ABSTRACT:

Prokopals, 0Os.Iasy Fesenko, Ye. G SOV/48~22-12-29/53

.Investigatiofn. of fhe Propertieés of Solid Solutions of Titanate

and Ferrate .of Barium and. Lead: (Issledovaniye svoystv tverdykh
rast7rarov titanata i ferrata bariya i svintsa)

Izvestiya Akademii nauk S8SR: Seriys. f121cheskaya, 1958,‘
Vol 22 Nr 12, pp '1488-1491 (USSR) : ‘ .

In the present paper a feW’lnvestigation results concerning. the
solid Ba(Ti, Fe)O - and Pb(Ti, Fe)O ~solutions are giveni It'.

has been proVed that the suhstztutlon of "about 1s S%VTl-lons by.
Fe-~ions in Ba.TiO3 leads- to & modification of the structure type,

whereas a substitution-of about: 60% Td~ions by. Fe-lons in
PbTi0 on.ly causes & modiflcation in the parameter‘ 'I‘he presanoe

of different modlficatlons of BaFeo3 and Ba'l’lo3 allows to

employ dlfferent initial- component pairs for the preparation of
solid solutions: cubical ]394T1L(J3 and subical” BaFeOpL cul_xgcal

BaTioj and- hexagonal BaFeO3,'tetragonal'BaTiOKfand'hexagbnal

‘BﬁFQOj".‘The_éamples were prepared according to a method
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Investiga ion of the Properties of Solid Solutionsr 7ﬁWéﬁ%/&é;gé;aé:iayggmmW#7W
of- Titanate and Ferrate of Barium and Lead '

alresdy earlier desoribed -(Ref 6), Investigations. showed that -
solid salutions - are formed by Iia.’.IJ:LO‘3 :and BaFeO,),-. The,mos}

important differénce detween them and those formerly known is
that with an, increase Qf the BaFeOB-content, even by small

amaunts, the modifioe.tion of the -tetragongl phase, usually
menotonous in solid solutions, and the displacement of the
Curie (Kyurl) temperature abruptly goes over to the hexagonal
phase, The persentage content of BaFeO3 at which the passage to

the hexagonal modification takes place, essentially depends on
the method used for preparing the solid solutions. In the
preparation of solid Pb(Ti, Fe)OB-solutions, PbFe0; prepared

according to the method described in reference 3, as well as

P'bTiO3 were used as initial components. Solid Pb(Ti, Fe)O-

5ﬂlutions were obtained by annealing in a free atmosphere at
about 1000°, The X~ray structural investigation showed (Fig 6)
that & number of solid solutions is formed by PbTi0, and PbFeO

, 3 3
Card 2/3 and that the tetragonal modification goes back with an increase
R R s ERE
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Investigation of the Properties of Solid Solutions SOV /48-22-12-20/33
of Titanate and Ferrate of Barium and Lead

of the BaFéOj—content. The measurements of electric parameters

of solid solutions showed that with an increase of the PbFeOf

content & and tg3 become smaller and the activation enexgy
shows a tendency towards saturation. There are 6 figures and
¢ references, 2 of which are Soviet.

ASSOCIATION: Nauchno-issledovatel!'skiy fiziko-matematicheskiy institut pri
Rostovskom~na-Donu gos. universitete
(Scientific Research Institute of Physics and Mathematics at
the Rostov-na-Donu State University)
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. 20V/70~4~1-10/26
Ye.G, and Kolesova, R.V. _
TITLE: - Optical Investigation of Single Crystals of Lead Titanate
- (Opticheskoye issledovaniye monokristallov titanata
svintsa) :

PEBIODICAL:( ‘Kriitallografiya, 1959, Vol 4, Nr 1, pp 62-64 + 2 plates '
USSR . .

ABSTRACT: PbTiO5 undergoes phase transitions at 490 and -100 OC,T S

Crystals were obtained by slow cooling from solution in
lead metaborate and showed the forms {100}, {110 and-
{111} . Their sizes were 0.03 to 0.7 mm, The twin planes
were (011) and (101) but the square net domain o
pattern characteristic of BaSL‘iO3 was not found, ,PbTiOa

is optically negative and the R.I.s varies slightly from
erystal to crystal., The birefringegce rises from 0,01 .

~ at room temperature to Q.02 at 400 - and then falls
steeply go_ zero at 470 "C, The transition point is- .
482 + 3 "C. Attempts were made to obgain single-domain
crystals by annealing at up to 1 000 “C for 2 days, Outb,
of more than 300 crystals only one became a “c'"-domain

~ AUTHORS: - Fesenko,

Cardl/3
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.o . S0V/70-4-1-10/26
Optical Investigation of Single Crystals of Iead Titanate
and one or two "a-c" domains. For fixing the 482 %
transition a cinecamera fitted to a microscope was used,
At a heating rate of 2-4 “C per minute the transition took
0.1 - 0,4 sec; in all cases it was faster than for
EnTiOB. In an electric field FbTiO5 behaves similarly

to Ba!EiO3 but for changing the direction of the c-axis

higher fields are needed. TQ begin to change the c-
directions of the domains 90~ a field of 14-~17 kV/cm is:
needed and for completion of the changes fields so strong
that they destroy the crystal are required. Increasing
the temperature simplifies the domain structure but
sigle-domain crystals-could still not be obtained. A
field of 10,5 kV/cm applied to a single-domain crystal
produced wedges at 45  to the field cutting through the
crystal. The domain boundaries could be moved but two
domains were the least that could be obtained.
There are 4 figures, 1 table and 15 references, 3 of
which are Soviet, 8 English , 2 Swiss, 1 Japanese and
Card2/3 1 international.
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S0V/70-4-1-10/26
Optical Investigation of Single Crystals of Lead Titenate

ASSOCIATION: Rostovskiy-na~-Donu gos, universitet
(Rostov~ne-Dxnu State University)

SUBMITTED: December 7, 1958

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5
; : e

L EeaRtann s R SRR T T B e
N ER PRSI | B e L -

D3

e S0V/70-4-1-18/26
 AUTHOR3: Novosil'tsev, N.S. (Deceased), Khodakov, A.K., Sholokhovich,
M.L,, Fesenko, Ye.G. and Kramarov, O.P.

PITIE: Experimental Work 64 Growing Single Crystals of Ferro-
electrics (Opyt raboty po vyrashchivaniyu monokristallov
segnetoelektrikov)

PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 1, pp 101 - 108 (USSR)
ABSTRACT: General review of work on (Ba, Pb)(Ti, Zr)O3 ferro-

electrics, There is a considerable difference between
the observed and calculated densities of perovskite
ceramics indicating disordered regions between domains,
Colour and electrical conductivity are also variable.
Attempts were made to grow SrTiO3 by the Verneuil process

‘but complications due to the formation of the hexagonal

phase occurred and lowered permittivity. Growth from

the melt has also been tried using an arc furnace hut

difficulties with oxygen deficiency and the metastable

‘hexagonal phase again arose, Remejka (Ref 46) reported

that the presence of iron oxide hindered the formation :
Cardl/3 of oxygen defects but only 1.9 ferrate in BaTiO3 gave ’
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' 50V/70-4-1-18/26
Bxperimental Work on Growing Single Crystals of Perroelectrics
a hexagonal structure., In 1956, zone refining was tried
very. successfully, crystals greater than 1 cm being.
obtained but attention has turned to the use of crystals -
with artificially introduced disordering, It was found .
in 1951-2 that appropriate thermal treatment could
restore BaEI.‘iO5 with poor permittivity curves to the proper -

state and the composition to the equilibrium value, In
1953, it was found that foreign atoms could alter the
temperature wvariation of physical properties and solid
solutions of BaTiOa-BaSn05--BaZrO3 were studied. Because

of applications to memory devices, the interest in single
crystals and their electrical properties increased., Melts
of KF were used for obtaining crystals of (Ba,Pb)TiO5

~ and (Sr,Ba)TiOa. Dielectric properties have been

measured at from 50 to 10° ¢/s, including recording of the
hysteresis loop under various conditions, ILinear eéxpansion
Card2/3 : :
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Experimental Work on Growing Single Crystalgﬁzf Ferré%%gztrics

coefficients have been measured as has the dependence
of Curie point on composition. A volume Jjump at the
Curie point can be shown dilatometrically. X-ray
measurements  for (BaO ,’Pb0 5)TiO5 single crystals gave

a=3,965 ¢ =4,057 Lk and c¢/n = 1.018 at 20 %,

- Twinning has been studied optically and supercooling at
the transition through the Curie point has been shown.
Cinematogrgphic,records of jump-like transitions (at’ :
about 8500 “C) taking 0.1 to 0.4 sec at a rate of heating
of 2~4"/min have been made. The changes in domain '
structure in electric fields have been followed,

There are 3 figures and 48 references, 44 of which are
Soviet, 2 English, 1 Dutch and 1 international.

ASSOCIATION: Rostovskiy-na-Donu gos, universitet (Rostov—-ﬁél—])mu,
State University) :
SUBMITTED : December 7, 1958

Card 3/%
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zmmovwﬁr, A.A., otv,red.; VAGIN, Ye.V., red.; GOL'BERT, K.4., red.:
DATSKEVICH, A.A., red,; TURKEL'TAUB, N,M,, red.; FESENKO, Ye,f',',
red,; YANOVSKIY, K,I,, red,; VLASOV, L.G., red,izd=va;
ASTAP'YEVA, A.G,, tekhn,red,

LOss chromatography; transactions of the Pirat All-Union Conference
on Gas Chromatography] Gasovaia khromatografiia; trudy Pervoi

Taesoyuznol konferentsil po gazovoi khromato
. : ' grafii. Moskva
Izd-vo Akad.nauk SSSR, 1960, 326 Pe (MIRA 1&:3) '

1. Ynesoy\:snayn‘ konfarentsiya sov
Moscor. 1950, ya po gagovoy khromatografii. 1st,

(Gas chromatography)

= e g e
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9.2180 , s/o4760/024 /010/017/033

AUTHORS: Sholokhovioh, M. L. and Fesenko! gg! Gor

. }
TITLE: 'Ezgpgggtion and Structure of Crystals%f Some Lead=con-
‘ taining Ferroelectric Subgtances end Their Solid Solutions

TIPERIODIC;L: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, .
e Vol. 24, No. 10, pp. 1242 - 1246

TEXT The e.uthors describe their attempt to obtain monocrysta.ls of
86lid’ solutions of,\PbTiO -PbZrOB,,\vf P_bﬂ_%_'\;rystals, and of solid o~
lutions ‘of’ PbTioj-PbN’b 06 from their golutions in Pbo-}3203 melts. The
authors applied the method described in Refs. 1-4. Fig.1 shows the
orystalliza.tion surfaoe of the section [50Pb0 + 50 3203] -P‘nT:lOB-P‘anO3

whioh was studied up. to: 1000 C. From some melts of the section examined
the authors obtained monocryatals of solid solutions of Pb(T4, Zr)o

with a PthO3 content of up to 13. 9%. The shape of the gold-yellow,

Card 1/4
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Preparation and Structure of crystals of Some 8/048/60/024/010/017/033
Lead~containing Ferroelectric Substances and  BO13 B063
Their Solid Solutions ’ :

transparent crystala differed aocording to the conditions of crystalli- ,
zation, and exhibited, above all, hexahedral plates and cubes. X-ray. i
structural analyses showed that they belong to the perovskite type with

a tetragonal cell. Type of structure, symmetry, and parameters were de-
termined by means of powder patterns. The dependence of the parameters

on the concentration is illustrated in Fig.2. These data agree with

those obtained for ‘the corresponding polycrystalline solid solutions

(Ref.5). The refractive index determined by immersion amounts to 2.7Z

for all crystals examined. The Curie points were found with the help

of a polarization microscope. It was found that monocrystals of lead

metaniobate may be obtained from its solutions in Pb0-3203 melts. Fig.3

shows the surface of the primary crystallization of the system

PbO- 3203-Nb 05, which was .gtudied up to 1100°C. When the melts finally

solidify, only lead metaniobate and lead borate glasses crystallize.

The crystals obtained showed piezoelectric properties only after a heat
treatment of three and a half hours at 1300°C. Their dielectric proper-
ties were studied by A. L. Khodakov (Fig.4). Fig.5 shows the fusibility

Card 2/4
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Preparation and Structure of Crystals of Some 5/048/60/024/010/017/033
Lead-containing Ferroelectric Substances and  B013/B063
Their Solid SOIutions' -

dlagram of the system [50% PbO + 50% B OiJ-PbNb OG-PbTiOB’ which was

studied up to 1000° C. The X-ray structural analgaia of the crystals
that were subjected to a heat treatment at 1300°C has shown that within
a wide ooncentratmn range (from PbND 290 to 90 PbTiO3 and above) there

is a continuous series of solid solutions which do not belong to the
perovgkite type, Heat treatment changes the structura of the orystals.
It is assumed that there is a transition from rhombohedral PbNb 06 to

the modification described in Refs. 8 and 9, namely, rhombic PbNb 06.

The measurement: of oryatala that did not undergo a heat treatment
showed a monotonic ohange of the parame*ers of rhombohedral PbNb 06

with an increase of oonoentration of PbTi0,. The authors thank

3
o Do m;mm for his intereat in the work. The present paper wag read
at the Third Conference on Piezoelectricity, which took place in Moscow

from January 25 to 30,- 1960. There are' 5 figures and 9 references:
4 Soviet,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86 00513R000412920008 5

3 J;}@J&‘m\ m’ﬁ?i’bmh‘s %’FKE{‘}&"; 5{1452&,3&‘.&.‘3"?’"1 :ET\U:"

preparation and structure of Crystals ‘of Some $/048 60/024/01 0/017/033
Lead~containing Ferroeleciric Substances and BO13/B
Their Solid Solutions

ASSOCIATION: Fiziko-matematicheskiy nauchno-issledovateliskiy institut
- pri- Rostovskom-na-Donu gos.universitete (Scientific :

Research: Institute of Phyeics and-Mathematics -of

Rostov-na-Donu_ State University..

Card 4/4;- :
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‘?/?/50 (324.3, /16 7'> ERE 8/048/60/024/011/023/036
2y, 7300 (1043,01é0) ‘ - B006/B0OO
: ;J\UTHOBS. : Komarov. Ve Do and Fesenko, Ye. G. 1
.- e Slnad >
'TITLE: » Study of the Eifect of an Isomorphic Substitution of Ti Tons
: " Upon the Phase Tranaformation in BaTiO 03 A

PERIODICAL} : Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No. 1%, pp. 1391-1393

TEXT: This is the reproduction of a lecture delivered at the Third
Conference on Ferroelectricity which took place in Moscow from January .
25 to 30, 1960. Several authors have already studied the effect of iron
upon the structure of BaTiOz, In this connection, mention is made of

B. M, Vul and 1. M. Gol'dman as well as the Fiziko-matematicheskiy
nauchno-issledovatel'skiy institut pri RGU (Scientific Research Institute
of Physics and Mathematics of Rostov-State UnlverSLty) where BaT103 was
crystallized in iron crucibles and where a seignettoelectric modification
vias always found besides the nonseignettoelectric one, and the hexagonal
phase was- imagined to be stabilized by iron ions. This was confirmed by

card 1/3
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fitudy of the Effect of an Isomorphic $/048/60/024/011/023 /035
Substitution of Ti Ions Upon the Phase BO0O6/B0&0
Transformation in BaT103

] la.ter- studies made on BaTi_OB"- 'BaFeO3"system§, and the transitibn

temperature from the hexagonal into the perovskite-type modification was .
established at 1460°C. The authors examined the effects of other elements
of the iron group (Co,Ni),and other trivalent ions upon the BaTi03 )
structure. Polycrystalline specimens were prepared for this purpose and
were submitted to X-ray and dielectiric analyses. The BaTi03 specimens were
prepared at 1280°C from an oxide mixture, sintered at 14309C, and submitted
to heat treatment at 1380°C..The_following results were obtained:

1) Ni2+ content > 2moleZh and Co2*ty 8moleh stabilized the hexagonal phase

alter the heat treatment at 1380°C. With increasing Ni- and Co content
there occurred firgt a drop of the Curie temperature and of the € maximum,
and next, the seignettoelectric properties vanished (transition to the
hexagonal modification). 2) ¢r3+ and Mnd+ ions had a similar effect, but
no drop was observed as to the Curie point. 4 stabilization of the
hexagonal modification was observed at concentrations of over 2moledh.

7
3) The effect of the radius of ions replacing Ti isomorphically was studied

Card 2/3
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Substitution of Ti Ions Upon. the Phase B0O06/B060 AT,

Transformation in BaTioji

by introducing lanthanides (of La - Lu), The olements in the series -
La, Ce «ov. Gd .... Lu on-the left of 6d (ionic radius > 0.94) were found
not to lead to the formation of-the hexagonal phage, while the elements :
on the right were found to do so. 4) Ions Mo +, WO+, Nuo+, Sbo+, and V5+,
introduced in amounts up to 10mole® did not cause the formation of the
hexagonal phase despite heat treatment at 15000C. It is inferred from
results that such a formation is only possible with valences ¢4. The
authors thank I,. N, Belyayev and 0. I. -Prokopalo for their discussions.
There are 6.references: 4 Soviet, 1 US, and 1 Japanese. :

A'SSOCIATION: Fiiikofmatema;ticheskiy-'nauchno-issledové,tel'skiy institut
Ce - .. pri Rostovskom-na-Donu gos, universitete (Scientific Research

Institute of Physics and Mathematics of Rostov-na-Donu STETS
University} — v
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Kristallograﬁia Sno. 6 1958-959 E-D 160, B (MIRA 13: 12)
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 AUTHORS: . Kramarov, O.P., Khodakov, A.L., Sholokhovich, M. L. ami
: "Fesenko, Ye.G. .

TITLE: Single crystals of solid- solutions of stront:.um and
lead titanates. .

PERIODICAL: Referativnyy zhurnal Elektrotekhnika i enengetika.‘
no. 1, 1963, 15, abstract 1 B51. (In collection:
Segnetoelektriki (Ferroelectrics), Rostov—na-Donu.
Rostovsk. un-t, 1961, 5-11)

. TEXT: ~ Single. crystals of (Pb, Sr)T10g solid solutioms, :

crystallized out of PbTiO,~-SrTiO.-KF melt

3 cooled slowly

(%5=10 °C/h) in a platinum” crucibie,were studied. Specimens cont-;r
aining 10, 25, 40 and 50 mole.% PbTiO, were obtained in the 1273- -
110% K range (i.e. at 1000-830" °C), éhose containing 60 and 75%
PbTJ.O3 being crystallized out of melts cooled from 1373 °K v :
(1100 C)w It was established that with increasing quantity of Sr
ions, isomorphically displaced in SrTiO3 by 'Pb ions, the lattice ."“
. parameter increased owing to the difference in the ionic radii.

3 x--ray spectrum analysis showed that the composition of specimens

:;ggar;? in this manner was practically identical with the .
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Single crystals ... E193/E383

coniposition of the charge. -The temperature dependenge of ¢ and. A
tan b, in the 73-673 ?K range (i.e. at -200 to +400 "C) was studied e
at 10" c.p.s. (see the figure; the numbers by each curve ind%cate{' ’
percentage concentration of PbTi0, in the PbTiO -SrTiO3 solid -
solution and at a frequency f = §o €.p.s. The values“of O of .
single orystals were found to be near the known values for poly- -
.« erystalline specimens. The magnitude of tan & increased slightly . ' -
- with increasigg Pb content and, at its minimum, was equal to L A
(40-70) x 10™". “The values of © of specimens with high specifin

was 785_°K; .
ied at room tempegature at
kV/cm had ho satura

! non-monotonically from 2,35 for tge latter to ,
2.70 for the former ¢ompound. There are &4 figures and lOreferences.

L ‘Card 2/3 ‘ R f
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AUTHORSo a Fesenk"_'_x_é—‘ﬁ‘. Karamarov, 0.P., Komarov, V.D. and

v T Shpolyanskiy, Ya.A.

“ﬁ;TITLE: A study of the effect of 1somorphic displacement of?

‘ Ti ions by Cr, Mn, Co or Ni ions on the phase- B
transformation in Ba’I‘iO3

- PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika.ﬁﬂii"”7
: - ‘no. 1, 1963, 18, abstract 'L B58. (In collection: - 1
Sognetoelektrikm'(Ferroelectrlcs) Rostovfna-Donu,,5=_fgfg:
Rostovsk. un-t, 1961, 96-100) S S

”TLXT." ..~ BaTiO, specimens, pure. and thh Cr, Mn, Co or Ni
addztlons, were stﬁdled._ The pure BaTiO.'specimens were synthesized
- ~f1rom BaCO., and T102 (with 1 dble.m excesg‘of the latter: constltuent)
“ at a sint®éring temperature :of 1553 %k (1280 °C). For the - :
'preparatlon of alloyed specimens, BaTiO. powder with Cr 0 , Mno
CoCO.,, Ni0 or Ni 0 additions was ball-l?lillod for 4 h, coapactaa
“and gintered in a gllit furnace.‘ It’ was established that rep1a01ng
o the Ti ions in BaTiO, by Cr, Mn, Co ox Ni increased the rate of -
i recrystal]izat:.on ana reduced the sintering temperature and the -
Card 1/2 ' : L T ‘ Cee
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"temperature at which the pérovskite-modification changed to S

hexagonal, - Comparison of the results of X-ray an~lysis, stgdy of

..the tempaature-dgpendence of & in the 293-415 °k (20-140 c)

"~ range (at 5.x 10 €.p.s.) and measurements of the piezomodulus of’
. varicus specimens led to the conclusion that. - depending on the

- temperature of the final sintering (1653 Ky, ive. 1380 "C, or =

... 1703 "K, i.e. 1430 °C) - Specimens with a low concentration of Ni:

) . ..iand Co (and, probably, Cr ‘and Mn) additions could-have either

- Perovskite or hexagonal structure with corres
7 values of g )

last treatment, which o
‘ perovskite to hexagonal: = . .
ble. There are 2 figures and 3 references. :

' Complete jtranslationv.]

i modification was reversi

' : [Abstractert's note:

f ?Card'z/z ‘ o - """, C ', _—
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 '? AUTHOR: Prokoialo, 0.I. and Fesénko, Ye.G{
" TITLE: The efifect of structure of starting materials and
S sintering temperature on the dielectric Properties
of BaTiO3-BaFeO3 mixtures T ‘ R
- PERIODICAL:  Referativmyy zhurnal, Elcktrotekhnika i energetika, | -
DU . no. 1, 1963, 18-19, abstract 1 B59, (In collection:.
T : Segnetohlektriki‘(Ferroelectricé), Rostov-na-Donu, °
i Rostovsk. un-t, 1961, 101-104) :
TEXT:

A study was conducted of the dependence of the Lo
properties of - isomorphic BaTio ~BaFe0 mixtures on tha crystal - R
Structure of the starting conséituent and the temperature of the /-
final sintering. The experimental spac g

imens were Prepared: from ,

cubic (K) and tetragonal (T) modifications of BaTio obtained. by

" : sintering Ba(OH)28H20 and TiO2 at, respectively, 10;3 °x (800 “c)

' and 1573 °g (1300 OC), and cubic (k), tetr
(g) modifications of BaFe0, .

.+ : combinations

T Card 1/4

agonal. (t) and hexagonal .
The following BaTio -BaFe0
were ~inveatiggted: _ cubic-cubic (Kk) -

cubié-tetragdhalj;c?

20008-5"
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2

v“itlTho effact”of structure,..;. e E193/3383

5’;f(Kt) cubic-hexagonal (Kg); fetragonal-cublc (Tk); tetragonal-

e in the 293-k03 °K (20- 130 °C) range at f = 5 x 10

" ‘tetragonal (Tt); tetragonal-hewasonal (Tg). ‘oThe BaFeO cgntent - S
of thesge mixtures, sintered at 1653 . %k (1380 "C) and 1733 K L
(1500 C) did ‘not: 8xceed 10’ mole.,o. The temporature-glepondence of

CepPeS. Was

¢ studied and X-ray diffraction analysis was carried out. It vas

"’ . shown that specimens prepared from tetragonal and cubic BaTiO.

madifications had substantially different propert:x.es. In the’ca;se

Q, €

"of Tk, Tt and Tg specimens, sintered at about 1653 “K (1380

" decreased with increasing concentratlon of BaFe0 this effect

' beéing particularly pronounced at G which remalned practically 5 -

- coustant, but decreased in specimens sintered at 1773 63 81500 c_.). —
R & the case of Kk, Kt and Kg ‘specimens, sintered at 1653

j

. (338¢C C), not only ¢ but also © decreased with 1ncreas:.ng
. BialfeC, concentration; the decrease in 0O was more pronounced in
*§'=hec1%ens of this type, sintered at 1773 °k (1500 °¢c). Although

..ffusion of both Ti into BaFe0, and Fe into: BaTiO., takes place
%ahrzng sintering, it is sufficiént to consider the3d1ffuslon of Fe

fons to sites occupied by Ti ions. In this case, each BaFeO.
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..crystal can be regarded as belng surrgunded by BaTiO crystallites.
' At temperatures not higher than 1653 °k (1380 °C) thz Fe ions
; migrate from the BaFe0. crystals to the immediately adjacent BaTiO
. crystallites only, as g result of which BaFe0, is transformed to
. its hexagongl modlflcation. Thus, at a sinte;ing t emperature of
about 1653 K (1380, °c), side-by-side with the pure perovskite
modification of BaTlO,, the hexagonal modifications of BaFe0O_ and .
T Ba(Tl Fe )0 ara pr%sent. This, according to the present 3

3

. authors, explalns why 9 is not affected by the variation in the
BaFeO, content, whereas & decreases as the BaFeO., concentration
in¢reases. The diffusing Fe ions cross the grainrboundarles at a :
sintering temperature of 1773 %< (1500 °C) and'this brings about a . [~
more uniform distribution of Fe in the specimen. At low BaFeO,_ Y

. concentrations and at temperatures lower than the temporature 31‘ /
the transformation from perovskite to hexagonal modification, a :
Ba(Tl Fe )0- solid solutlon is formed with a spontaneous

. deformatlon IOWer than that of BaTiO., this bringing about a
decrease in° © . The temperature of”’the perovskite-to-hexagonal- o
- modification transformatlon decreases at hlgher Bakeo3 concentrntloni

.. Card 3/k
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- and the speclmons consist of two phases: the perovskite. modlfl- oL
-~ cation with decreased spontanéous deformation and the- ‘hexagonal
v phase. It was established that the¢ relative proportion of these ,
" two ‘phases at a given temperature depended - on the sintering tlme.-'
- It was also asserted that the thermodynamlc stability and the- ’

" degree of dispersion of . the starting ‘materials played an 1mportant

role in the processes studled., There are 4 figures and 3

" ‘“references.

’

;f'[Abstracﬁerﬁslnoté;v.bomplqtp trans1atiqn{l

| card 4/t
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\'wAUTHORS:»v Prokopalo, O I..and Fesenko, Ye.G. : o

fngITLE:; " Variation in-the dielectric properiles of polycrystalline
o barium titanate accompanying the dlsplacement of titanxum
ions by hafnium or thorium o S

." . PERIODICAL: - ) Referativnyy zhurnal, Elektrotekhnika i energetlka,"

T :° . no. 1, 1963, 19, abstract 1 B61l. (In collection:
Segnetoelektr1k1 (Ferroelectrics), Rostovena-Donu,
Rostovsk: un-t, '1961 123—127)

,TEXT ' The temperature-dependence of & of polycrystalline _;-f
BaTi0O.., containing various _proportions of Zr, Hf and Th, was studied
“in th? 293-443 %k (20-150 °C) range. The measurements were carried.
~out in weak electric fields.at £ = 2 Me/s on specimens made frmm,—a~~ﬁ
BaTio, and Bacoa, mixed w:.th Zro ' HfO or ThO ‘and sintered.-at

| 3 R
1655 K (1580 °C) or 1698 %k (1425 c). The maximum content of the "
"alloying additions was 21 mole.% Zr, 5 mole.% Hf and 6 mole.% Th. S
‘It was establlshed that the Zr-bearing specimens constltuted solid .~ -

- solutions ‘and that the temgerature-dependence of” - for specimens
© . sinterod at 1653 °x (1380 C) was similar -to that of materials
: Caxrd 1/3 : : »

RN S

T

b

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86 00513R000412920008 5

OISR SO W RRRES N R T ISR S SR e A T SRS ¢ e GO YR

"Variation in .... ' E193/E383

.sintercd at 1698 °k (1425 °C). Analysis of the e&/temperature
-curves (see the figure) led to the conclusion that isomorphic

the e/temperature curve at 343-355 %K (70-80 %¢). It was concluded
:that by exercising strict control of the pertinent technological

‘the starting materials and increasing the sintering temperature),
"it should be possible to ,obtain Hf- and Th-bearing, BaTiO.-base

I# . Card 2/3

5/196/63/000/001/012/035

displacement of the Ti ions by Hf ions tooh place 1n specimens with. LX :
very small Hf additions sintered at 1653 °k (1380 ° C), an increase
in €& and decrecase in 0O taking place in specimens with hlgher:,
Hf contents. A more unlform distribution of ions in the specimen -4
volume was attained at a higher sintering temperature and isomorphic .
displacement of the Ti ions by Hf ions toolk place: Similar consid- "
erations applied to the Th-bearing materials; in contrast with Hf,-
hovever, raising the sintering temperature of specimens with a high
Th content brought about the appearance of an addltnonal maximwn on

factors (1ntroduc1ng Hf in the form of BaHf0._, ensuring a more .
uniform distribution of the. Hf ions, reducing the particle size of

solid solutions with properties similar to' those of’ solid R
solutions of Zr in BaT:.O... ThYere are 3 figures and & rei‘ercnces.

1o o Nt
I N 2 2 o b

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



A R ED u

: T ik v PR .
? i ! el AR AT TR et e
1 ’ b I " SHESASDANN U LT T e T -

B
AL S NA

« et

T | 2005

g2:81 (2303 wY) oy -,,-~s/jo70/61/906_/001/009/011
,?y,'ygao_(//34,)/1/7‘2;,/38.{)_ S - E032/B31%

AUTHORS : Rumanév,,E;N.'and Fesenko, Ye.G.

1 of a Fprro-electric

TITLE: Exchange Mode
1961, Vol. 6, No. Ly

PERIODICALS Kristallografiya,
pp. 139 - 140

TEXT ¢ In studying_the mechanism responsible for the ferro-

electric properties of barium titanate and other ferro-=

glectrics having & perovskite—type'structure it is usually

assuned that these materia}s'can be looked upon as iomic

Oon the other hand, x-ray,and infra—red studies

srystals.

have shownh that these'ferro—electrics. in fact, occupy anp -
intermediate’positionvbetween>valence and ionic crystals. » o
The present authors have investigated the exchange inter- '
action ag a possible cause of ferro-electric behaviour.
Following Megan (Ref. 8) they considered an a
up of positive jons A and negative jons B . The A lons

form a square net an jocated at mid-points
of the squares in the ne ponds to the 200 plane
in perovskites). It -is a
card 1/5

d the B jons are
t (this corres

ssumed that the outer electrons in

/ /
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Exchange Model .... _ _

the A ions are in s-states while in the case of the B 'ions
they are in the p-states, The energy of the exchange inter-
action between a B dion and two neighbouring A ions is a
minimum if the A~B points are at TI/2 (J. Van Vleck,

A. Shermd - Ref. 11). When the A atom is displaced from
the plane the exchange interaction energy is reduced, For
small displacements (x) the exchange energy per —~-ion can

be approximately represented by:
' u s - Ka¥x (1)
where aX = 1/AA - is the reciprocal lattice parameter and
K(»0) is a ¢Qnst§int.
If of the total number of ‘A ions nearest to the A ion
under consideration, n, ions are displaced in the same

direction as the given ion while n_ are displaced in the

Card 2/5
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]..}.changc }{odel iveee

:-appos:.te direct:.on,. then the exchangc energy per A ion can be
written down in the form e L » *

: ul'.-;- .- Ka"x(n L »n__)b (2)

.

:11: is assunmed that for ‘an “don Ae {

R}

Ka*

("+)l‘1;~v9*p{kT D =u;("+—"-)u}
T SESN ('l*’”k.h) ) :
(k-fl.!; Ln (bxUdy, g,

(A ~exp {—kT 2 - omy ("-""_+)«k}.
e tamliby, 1y, (hk0%, l.) :
L o (‘f—'ﬁ_i. L, (hEndy, g,

Card 3/5
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“pxchange Model .uees
‘ gkus, although only e
neighbouring atoms ar

xchange interactions between ' :
e taken into account, the exchange enexgy
' f the system as a whole.

(3) cdn be replaced by

The sum on the right-hand side of Eq.
an average displacement '<x3 and hence

o 7 L .‘Kax o ) L
n, =mn_ = th = — <?>5  - o (&) .
R T : . B

+

" in addition to theﬂékpression:given-by Eq. (2) the expression
for the energy should contain the kinetic term and terms
proportipnal to .squares .of the displacements of which only  the

term

e \
By - Cx - - -

'is important in the present context.

Using this scheme,

Ccard 4/5.
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‘Exchange Model

one ¢an obtain ali the results of the thermodynamic thaofy
near the Curie point, where ' '

thy=x y - y3/37'(y = K& {xy / k1)
This includés the continﬁoﬁ; reduction in the polarisation, - :
the Curie-Weiss law, hysteresis, etc. : , h
There are 12 references: 6 Soviet and 6 non-Soviet. : o '

ASSOCIATION: - Institut fiziki,Sibirskoye otdeleniye, AN SSSR

(Institute of Physics of the Siberian
Department of the AS USSR)

SUBMITTED:  April 7, 1960
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24730001153 ,0¢c0, 1+82) |
AUTHORS 3 Fesenko, Ye, G. and Prokopalo, 0. I,

TITLE: Some data on the phase diagram of I:éa’:rios-BaHfO3
PERIODICAL: Kristallografiya, 1961, Vol.6, No. 3, pp.469-470

TEXT: A number of authors have found th&f solid solutions
are obtained as a rasult of high temperature sintering of the
mixtures BaTiOS-BaZrO and BaTiOs-BaSnO . _Since the chemical
properties and” the 103 radius of” Hf a;e‘near to those of
zirconium, it could be expected that solid solutions will also
form in the system BaTiO,-BaHf0, and that the properties of these
will be similar to the properties of BaTiO,-BaZr0O., i.e. that the
system BaTiO -BaHfO3 should be similar to 2he aya%em BaTiOS-BaZrO
The here described experiments prove this assumption and show
that the phase diagram of the system BaTiO,-BaHfQ., is similar to
the phase diagram of BaTiO,-BaZrO, and BaTiO,-EaSfao0O.. The

starting components for producing these specimﬂns were BaTiO
syrnthesizaed by 20 hour sintering at 400°C from Ba(OH) -8H20 ind
Tiﬂ2 in the stoichiometric ratio and BaHfO3 produced Ey treble

Card 1/

3.
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sintering at 600, 1000 and 1400°C,each time for a duration of
12 hours, It was found by X-ray analysis that,under these
conditions, the reaction of formation of BaHf0, is practically
complete and that the produced compounds belong to the structural
type of perovskite with a cubic lattice parameter a = 4.171 R,
which is in good agreement with results obtained by C. Shirane
and R. Pepinsky (Ref.6: Phase transitions in antiferroelectric
PbHfO,. Phys. Rev. 4, 91, 812, 1953). The mixture BaTiO, and
BaHf0;,containing up to 22% Balif0., was crushed for § hou;s in
a ball mill, pressed into discs afd sin&eredzat 1500°C for 1 hour,
The X-ray analysis of the lines 'h? 4+ k° + §“ = 26, for which
75° < < 80° (copper radiation, chamber PK3 (RKE)) has shown that
for all the investigated concentrations solid solutions form.
This is also confirmed by the curves, Fig.l, expressing the
dependence of the dielectric constant, &, on the temperature, °c,
which, are based on results obtained in weak fields of a frequency
off 106 CiPe 8, The numbers on the curves indicate the molar per
cent of BaHfQ, in the specimens. In the same way as was done
by G. A. Smolgnskiy and V, A. Isupov (Ref.7: Dokl, AN SSSR, 1,
53, 1954) for the aystem-BaTiO3-BaSn03. the temperatures G].and
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‘0, of the phase transitions were determined from the curves R
& = £(T) and a phase diagram, Fig.2, was plotted. It can-be seen - .
‘that the line of the points 0 sub-divides the phase diagram into
two parts: the range of the paraelectric statée (cubic symmetry)
~and the range of the ferroelectric state. In the latter, a region
" II can be distinguished between the lines '(91, and ez » which
|* corresponds to tetragonal -symmetry, as can be seen frém X-ray .

~ structural data.. Comparison. of this part of the diagram with the
_ phase diagrams dfh--tzhe;.‘s'ystéms:BaTiOB-BaZrO3 and BaTiOs-BaSnO3 ’
indicates that théy are géﬁérallxhgimilar. X-ray structural
investigations carried out at various: temperatures for specimens
containing ‘over 2% BaHfO, confirms the existence.below the curve(Sz L
of a phase with a symmetr; differing from the tetragonal one. It SR
is being investigated and it is.anticipated that it will be pseudo- '
monoclinic. . In’ this case 1its existence éhouﬁa be limited by the .
‘line of the points ©_, which is dashed in Fig.2. More accurate
data will be rqqui:ed-bn'the presented phase diagrém. There are
.2 figures and'7~references: S,Spviet and 2 non-Soviet. '
1 (Abstractor's Nhte: This is a complete translation.) .
-1 Card 3/4”.;i;‘u; i : » '
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(Phase rule .and equilibrium)
- (Barium titapate) .
‘(Barium hafnate)
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X- diffraction study of phase transitions in certa
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: TITLL. | Inveutigation ot the

y innuence of modiﬁers with pentavalent cationa on
o  the. properties of barium titanate L . :

"'CI'I‘ED SOUR(‘E- Izv. , Leningt elektrotekhn in-ta vy*p. 51 1963 2§2-259
e _

' TOPIC TAGS: pentavalent cation, ‘barium titanate, dielectric property, x ray
"diffraction analysis, crystal lattice . _;.; _ 4 N ) . L_v

[

. TRAMSLATION: Dlelectric properties were inveatigated of ceramlc sampies of
~VaTi0, with different concentrationa of impuritiea of V205 (0.8;1.6; 2.4 mole %), szo

: '=(1;=2; 3; 5 mole %), szO and Taz05 (0.5; 1.3} 5; 10 mole %): “the deperdence “of:
1 _ton the intensity of a variable electric field (Eyp to 12 kv/em), reversible ,

. ‘r

(chrd

1/3

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 -

RTINS

{ACCESSION NR: -AR4042160 " e
L ¢(Eup to 10 kv/cm) at 50 cps, hysteresis loop, ‘plesoelectric modulus dg and
i dependence on temperature of € from 20 £0°160°C_(for samples with impurities of
"¢ V50¢ at 1 He and E = 30 v/cm, for samples with jmpurities of Sbx0s at 1 ke and - i
P B = 200 v/em. X-ray diffraction analysis of samples was also conducted, Alloyed - ...
“f impurities were introduced into preliminarily ‘synthesized BaTi03 by means of S
.~ {4 hour mixing in a ball mill and subsequent aintering at 1350-1450"C. Introduction, ..
it of V205 does not change the character of the dependence of ¢ on temperature; - S
. however, ¢ al @ decreases and g is displaced in the direction of low temperatures . ©
re burned:at 1350C, and up to 7 degrees it
. . Samples with lowered 6 possess, accordingly, .
: lowered tetragonality. With increase of concentration of V30g d 3 decreases and e
_pis increased. In Ba'l‘in with szos-impu':i.tieq, ¢ deperrds on Ez_, cat @ 18 - -0
- 7" ; sharply lowered, and the mean value of ¢/a decreases. The assumption is made that ST
"% in these samples there takes place the mechanism of relaxation polarization. With .o
cToneE the increase of concentration of Sb20s, d33 decreases (upon addition of 5 mole ¥ ..\ -
. 7 8bolgy dy3 decreases from L5 to 60 cges), With.the growth of f from 60 ke to'20 Mc,: .-

il ¢ decreades, and tan$ grows. ‘In BaTiO3 with Nbx05 impurities, with the increase - ./
o of .concentration. of impurities, ¢ at @ decreases almoat by one order; however, the'/ o
{ yalue of § isnot changed. Analogous results were also cbtained for BaTiO3 with - (o .
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" | Tag0s impurities. Decrease of ¢ in these samples (with impurities of Nbx0s and . .
: quOg,)- is explained by the structural distortions of the crystal lattice, and also ; -

- | partially by the presence of intercrystalline layers of ceramics, The assumption - °

- '{on the stabilization of ferroelectric modification of BaTS0, upon addition of SO
© i§~valent cation impurities 1s confirmed by the fact that upon alloying them with . =
- +BaTil3, formation of a nonferrcelectric hexagonal phase is not observed. Five | =

L ."i;ulus rations, Bibliography:. 10 references. (Rostov-on-Don State Universityl.’ - .-
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constant, X Iay diffraction study, perovakite structure, pentavalent ;

[

cation , : U A

o e .
PENSN T3 ¥ o I 3 s Rt

lTRANSLM‘ION: o study the influence of modifi:ers on the properties
Il of BilTiO , the oxides V205, Hbzos, Ta 05, and 61:;205 were ueed and
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were introduced into the BaTiO by mixing for four hours'in a ball

crusher and sintering at 138()--14500. The dielectric measurements
Ehave shown that with increasing vzo5 content the character of the

.curves g€ = £ (t) does not change, ‘the maximum of ¢ decreases, and the

'Cur:.nn temperature drops 3--436. Addltlons of Sb 0 greatly reduce the |

i
|
tvalue of € at the Curie po:\.n’Ls. down to complete vam.shing of the

}maxz.mum of ¢ when 5% of sz 3 is introduced; a maximum of € appears

‘at room temperature, the magnltude of which decreases with 1ncre=sing

Sb O content. vhen ’1‘&1205 or szo5 is intx:oduced into the Ba’I‘J.O

.a decrease is observed in-the value of g at the max:unum,_and the
iCurie temperature remains ur‘changed. With . ‘increasing concentratl.on

‘ (of N'b205, the average. dimensxons of the crystallites change from

A '30-- 50 1. for pure BaTiO to 1 por 1ess for aamplea with 5% sz 5
l
i '
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: | X-ray diffraction investigations have shown that in all cases the
. perovskite structure is retained and that there is no hexagonal
. phase whatever. Thus, the introduction of pentavalent ions sta-
bilz.zes the ferroelectric modification of Ba’rio G. Gol'der.
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‘! by tetragonal distortion of the: perovsld.te lattice, with ayc, But greater :
; resolv:.ng power indicates that the distor;,:i.on is monoclinic, though it also appears
. that a = ¢ and that the true symmetry of $he compound is orthorhombic., The nature |
: of the perowlo.te-cell distortion is similar to that in Pb Igco for which a phase
5 transition may be observed’ at 39C, and wh}.ch is 1nterprete§ as ant;l.f.‘erroelectric. '
| But, in contrast to this compound, PbyCoiiQy exhibits no superlattice in connection
.’wzth antiparallel dlsplacement of ions, This does not exclud.p the possibihty that
! such displacements actually ocour, They day be small, and this wotild mean that the
i intensity of sublattice lines would also be small. Because of the peak in £ at
- the point of phase transition and because "of similarity with Pngfgw%, the authors
conclude that Pb2CoW06 is ferroelectr:.c or antiferroelectric., Orig. art. ‘has: 2

: fn.guz es and 1 table. 5 [ v 1.
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AUTHOR: Fesenko, Ye.G,; Filip'yev, v.8,; Kupriyanov, M.F.
‘____,,..-M'

TITLE: Conc'mming«thé crystallochdnistry of porovskites of complex composition
~ [Report, Symposiun on Ferromagnetism and Ferroelectricity held in Leningrad 30 May .
" to 5 June 1963/ . ' N

'SOURCE: AN SSSR: Izv. Ser.fiZ., v.28, no.4, 1964, 669-674
- 70OPIC TAGS: porovskite, complex perovsiite, complex perovskite lattice parameter,
complex perovskite superstructure

ABSTRACT: A large nunber of perovskites with the complex '::omposition‘AzBB‘os wore | -« -
‘gynthesized and some of their properties are discussed. In the general formula A re=
presents a divalent cation and B and B! represent cations, the sum of whose valences
is eight. Among the compounds synthesized are the 112 in which A is Ba or Sr, and '

‘either B is Ta or Nb and B' is any one of 20 trivalent ions, or B is W or Mo and B'
is any one of 8 divalent ions. Synthesis of . the 56 analogous compounds in which A is
Pb was attempted, but most of the resulting materials did not have the’ perovskite

structure. Tho syntheses wara performed'vdth analytic grade reagents and employing .

.
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c techniqﬁes. The structures were determined by x~ray powder dif-

‘conventional corami
“graction photographs. In addition to the above compounds, & numbor of perovskites -in

which A is Bu or Sr and B 18 Re, 08 or U are included in the discussion. The . proper=
‘ties of thoso compounds were taken fxom work of A.W.Sleight, n.Ward and J.Longo (J.
Amer.Chem.S0¢.83,1083,1961; Inorg.Chom.1,245,1862; Ibid,.790,1962) . The mean lattice
parameter a {(the cuba root of the volume of the unit cell) was plotted against the
‘radius Rgr of the B' ion. For fixed A and B, the points lay close to a straight line,
_and the several lines for the different A and B ions all had the same slope da/dRgt=
= 0.55. In order to obtain smooth curves, it was necessary to employ the radii given
.by L.ll.Ahrens (Geochim.et cosmochim.acta,2,3,155,195 ) for all the ions except Sc3+
"and Mg2*; for thase two ions the common radius 0,75 A was required, which differs by
,about 10% (in both directions) from. the accepted radil of these jons. For large va-
* lues of Ryt (Rp+/Rp > 0.8), the points fell below the line and the materiafs had
_the more closely packed structure of (NH4)3A1lFg. The structure is metastable in the ..
‘¢ransition region, and it 1is possible to obtain materials with either structure, de-
pending on the. conditions of synthesis. Superstructure lines were observed in the
patterns of all the compounds for which either the valences of the B and B* ions

. differed by' more than two, or the radii of the B and B' ions differed by more than
: 9%, This sufficient condition on 'tho jon radii for the appearance of suporstructure

I
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" ACCESSION NR: AP4030641 ) |
'is consiatent with 2indings of F.Oalasso and .Darby ‘&T‘?’A’iﬁ"";ii’.ﬁ;ﬁiﬁ ,igaz)i .
. nd in the 4) 3A1Fg -
. The nature of superstructure in perovskite a . dis-
; tes assigned to the latter s
and it is concluded that several tungstena : -
:?xi:e‘:;r $.G.Steward and H.P.Rookaby (Acta crystallogre ,4,503,1961) are in fact per :
‘ovskites. Orig.art.has: 1 formula and 4 figures. el s
ASSOCIATION: none L N T
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SOURCZ: RZh. Khimiys, Abs. 12BIi66
AUTHOR ¢ Kpamggov, 0. Ps; Khodalow, A, L,; Sholckhovieh, M, L.
~ Yo. G, ' "‘ '

T T

TITLE: Moncorystels of solid splutions of strontium and lead
titerates 1% i i =9
CITED SOURCE: Sb, Segmetoelektwiki., Rostov-na-Donu, Rogtovsk, un=g,
—iemy DT ?’\

TOPIC TAGS: solid solution, strontium, lead, strontium titenate,
lead titanate, monocrystalline structure

PN

" ‘hag baen studied ‘and the on-ofa c :
‘solutions (FL=--Sr)Ti0g has been i L For determining the
‘position of the Gurie’point in compounds with high electrical
.conductivity, a specially constiructed dilatometer was used waich
permitted measurement of elongation in samples of 1=~2 mm. A4 phage

: Cord _21;(3.-_._ .
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;trabsﬂltion‘te»mperature of 5120:1% nocrystals of PbTI0, was deten~
mined by the same method, The Curie point for monsocrystils of s0lid
clcse to the data ¥noiwm for DO‘T"“?X*'Sll‘.“” za~tlas,

28 index for monocryszals [ Fh--3p!T{0. crangzes ‘v g
¢ faznion within the limits of 2,13 '"’q =

[
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L&z&%;_éj (L) /BT (m)[’I.‘/WP((:)/EEC(b)-Z/MP(b)/wh(c) ik 1IP(o)

APS50Q8u71 - $/0070/65/010/062/02U6/0247 -

Pmﬁéﬁatmn anc_f' stqdy 95-.."3?5,”?2

SOURCL: Kristallografiya, v. 10, no. 2, 1965, 2u6-247

47 :
TOPIC TAGS: ntiferroelectric material, lead compound, powder diagram, crvstallo-
grapﬁf. perovskxte structure T

ABST}I? Ju%’l"* 'Fhm authens synthesized; se.veral compounds with the general formula
 PbpB 3 T0g: . _PhaluTals, Fb HoNth PhyYhltb0s, szYbTaOG and PbpInkb0e.
" The smthes;s ! : mique ) y

Pouder diagrams were made using copper; fron anci chromivm emission. It was”found
that PbyLuNbl;, PbsLuTalg and PbsHoMbOg crystallize in & Perovskite structure.
Pby YT ¥b0g, Pb;YbTalg and PbyInNbOg were found to be a mixture of perovekite and
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S

pyTo - imitis mmetry ‘at Toom ‘temperature was establish
by an inalysis of line sp tterns of perovskites: PbyLuRblg,
Pb,LuT20g, PbaHolibOg, Ph,YbHbOg “and Bb,YbTalg ‘have a monsclinically distorted
perovs kite cell, PbzIntbOg -has & pgeudocubic cell. PbyLutb0s and PbpLuTalg show a
transition to the cubic phaseiat v280%C. The permittivity was studied as a func~
tion of temperatiire for PhoLul bsLuTalg and PbpInMbOg. The e(£) curve for .
PbyLulibOg is given in fig. 17of he Enslogtire: ‘The curve for PbpluTalg is similar.-
The permittivity of PbizInNblg has” i"broad-peak &t a temperature of “§0°C. A.com- .
parisia of the results with previcus ‘data and the absence of a dielectric hysteresis;
loop it room “emperature lead to the assumption that the phase transiticas observed
in vnose compounds are antiferrcelectric. Orig. art. has: 1 figure, 1 table.

i
t
!
t
!
i

1

ASSOCTATION: Rostuvskiy gosuderstvennyy: universitet (Restov State University)
| 'SUBMITYED: 22JUn6 '

.. SUB CODE

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE 08/23/2000 CIA-RDP86 00513R000412920008 5

. . sspectively rhombic or monog
sffact of B" cation size try and parameters of the latticelRas esta
“1ished, I‘x ‘g eg ‘of eompoui izB ¢k the common BY ion, for defini:
'B" i o eiis an: inversion of the perovskite structure consisting of
B ' The parameters of the lattices are pre

.3 figures, 2
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in :Hit decillographic: investigafions
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a Athe--tnansiticn point IVFIIT show that in- ttxe
v phase, mo3 has antifem*oe.lectrac properties. €rig. art. has: i
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. FILIP'YEV, V.8, FESENKO, Ye.G. AT T

Paeudotriclinic diatortion of 'she cell in a perovskite-type _
xatructure. Kristallografiia 10 no.3 411414 bv-Je 165, ,
: R (MIRA 18:7)
1. Rostovskiy gosudarstvenny‘y universitet. B
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skite atructurs héving the Toll he ne ers: st réom i:emperatm:a."
8 = ¢ = 4,160 £ 0,002 ; 2 b, f=9109 £50 Super-
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ray inves‘aig true gengitive 65 revesled & phase tr
sition at epp n ¥ dific&t;ione fme specifi

~volume -of the crysts » d 1t passin

.cubic:structure

y o f:h tmns temnerature. T‘ne loss tangent
increased rapidly as. the. tempera;t:u:e wag approached, but

this -was due to «“Dielectric hysterest

'was sought o “fou 3 ~PbgCdaW0g 13 sn antife:

;.oelec‘aric ulth’ temaciiate betwean thst of the classieal’
23Kks and the cmpled Erovskite stmucture .

of Gaﬁﬂse & phaae“trs. sf.tieaﬁnea**‘ .20°C ‘reported by Zu&eiaoginukaga‘ s

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5

ATy T g BT

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



;9;. _D.Z Gd.l- ot J el
The synthesis were accomplished by

R4
hseting stoichiometric mixtures of PbCOz and ajpproprists ozides for |

23 hoars a% 700YC and then for one hour at 850°C, Bight of the com-
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¢ wasg Iﬂ' Iﬁ}g %.Bﬁ Mo 5
B! wes Lu, ¥b or Mn and was Ta. Of these compounds only two have |
been previauslg described. The lsttice constants of the perovekite !
call wers messured for ‘thege eight compounds; they are tabulated end |
disoussed. The dleléctric condtarts were determined as functions-of - =
the temperatire for six of the ccmpounds, end from these data Curle
| pointis wers derivaed h:rangec. {rom.90°G. |

pouadls were ‘ felactric-c
phage transi d - by /x-ray 4iffraction. No- ;
sis loops were found, end-it is: the materiels are anti
fermuelectrics. riggart.h& 1 uras - arn 1 -tallee I T

ASSOCTATION | Rostovaicty-na-Donu gosudaratvennyy universitet (Rostove
on-the-Don & U ait 3 o e , B
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{R) 0363765/ 001/006/0926£092
ST762568.19

PO

the type A sub 2 EMo) su> 6

SOTRCE: AN SSSR, TIzvestiya. Nesrganicheskiye materialy, v. 1, no. 6, 1965,
924-927 : .

‘ToPIC TAGS slytidacte ;- str £1ts ‘Compound;” berfum compound, magnesiun compour
calcium compound, }_.»ead compound, zinc compound, cadmium compound, ceramic powder,:
|perovskite, - N T N 4 ', ;

ARSTRACT: The artfcle examines the possibility of obtaining perovskite-type

compounds of the type A BMaOg, using for A and B the divalent icns of Ba, Sr,

Ca, Mg, Go, Cd, Ni, Zn, and 7b, aund the influence of certain conditions on the
purity of the compourds formed, The specimens were prepared by ordinary ceramic |.
techniques (firing of pressed powder:mixtures at 600-1000C and in some cases - -
reheating at 1100<1400C): 7Phase analyste was then carried out, and the strucs=:
ture was determined from x-zay powder patterns. Lt was found that the compounds |

Card 172
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L0 AT B0 they

. e
Cooant R '.“*%“C are chtoined in rhe purest rnn?

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86- 00513R000412920008 5

ﬁfm’?ﬁWMJ&Wmm B ! WW‘E@‘O‘ F""‘?"? s‘f"é ?1'*'

_L_zm_ﬁé EWPGe)/EPA(BT-Z/WT(m)/M(i)/EPA(w)-Z/EWP(!:)/E'dP(b) 13p(e) - - JD/HENENE
ACC NR: M’5028115 R - 7 ouma C(I)B' Uu/0048/65/029/011/2038/2041 '{:f ‘7: A'

AUI’HOR. Kounnrov,V.D., Prokopalo 0. }I., Feaenko.Ye.G. M

= G
R Om;. : Rqatov-on-the Don State Uni era:l.t;yll (Rostovskiy--na-vonu gosudarstvenyy (p
; unlversitut)-;:; ey i S 6
V'rra* : Classification of dopants: for barium- t:ltnnutn &eport Fourth- All-vllnion
rConIerence on Forro-eleotrioitz held at Rostov-on-tho Don 12-16 Septemher 1960 -

SOURCE' AH SSSR.' Izvestiya. Seriyn: 'ﬂzicheska_va, Ve, 29 ' no. 11 1965 2038-2041

i } 5 ; 1
TOL’IC TAGS'T’ terroelectric ‘material arium z:itanate " dopant

ABSTRACT. 1s ‘proposed that: dpoants: for. bar um - tii.anate be classified :lntothe
fo}.lowing iour groups. ‘A those wh:lch monotonically shift the- Curide- point without™ :
.reducing the dielectric constant or - giving rise -to appreciable relaxation polariza~ g
tion; B) those which at’ low concentrations do not considerably lower the Curie point"
and ‘at large concentrations give rige to relaxation polarization processes; €) . those |
~which do ‘ot :greatly shift ‘the Curie ‘point but reduce the dieleciric constant at 811 :
“temperatures ‘owing to the- formation of ‘compounds thai are not- isomorphous with~ '
‘barium titanate; nnd .D) :those- which considerably rediice the. Curie temperature. with an !
acvompanying general reduction of the. dielectric ‘constant at higher conceantrations’

_owkng to transformation of the barium titantate to the hexagonal (nonferroelactrie) -
mouification. ) Twenty—two dopants nre assigned to those. classes as shown 1n the table

Cmd 1/2
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: AP5028115.

‘ mechanisms by which- ttie different :
dopunts might exert ‘their in~
S R _ ; s fluence - are-discussed: briefly, - -
'1g4+ m'+ snu- R Orlu. art.. has°’ 3 figures and 1
Cott, Thiv T CCro o tables. R
Sb"* Nb"" Tl\‘ RGN TR

o »q,u-' Gé({- - i
'5~~. \'Hr \vl+ MO“"

P F,,u- Co“' mu- Lu“
- Cr" " Mt +.

%‘pv
Y
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: ;:Acc NR_! ‘- Avaoz454e

| " UR/oo'zo/ss/o10/905/0626/0629'
548,706

R g :

,"ABSTRACT The nrticle g‘lves g, table of the symmetry, u'il tL(':\e{ll parameters, form of -

| perovskite cell,” and parameters.of perovskite cell of 49 compounds having the general formula
_ApB'B"Og, where A =Ba, Sr; B' = Ta, Nb in combination with various trivalent cations -,

. B", or B'=Wand B! = 8, Ca Mg. _For mest.compounds,. these data are published for.the.

- first.time. - The compounds were synthetiizul by a two-stage ceramic process (firing for: aOA

i f at 1200C and 4 hr at 1400C) from: stoichiometric mixtures of oxides or carbonates of the cor:
“ regponding metals, ' X-rays structural’ analyses were carried out on powder patterns obtaine

- with RKD-57, ‘RKE, ‘and RKU-114 cameras vsing Cu-,-Co-; Fe-, and Cr-radiation. -Inalk o

~the: compounds, a superstructure relatec’l to. the alterm\tion ’(along the three directicns) Ad
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KGMAROV, V,D.; FROKOPALO, 0,1, FESENKO, Ye.G.

Classification of modifiers for barium titamats, Izv, AN SSSR,
Ser. fiz, 29 no,11:2038-2041 N 165, (MIRA 18:11) :

1. Rostovskiy-ma-Dom gosudarstvennyy universitet,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000412920008-5"



"APPROVED FOR RELEASE: 08/23/2000 C

IA-RDP86-00513R000412920008-5
v’??iil%fiisir%i P B A e LI VR BN

EFER el B

T Y R S R SR

Fesenko, Ye.P. - . 32-1-55/55
Foreign Automatic Gas Analyzers Constructed on the Basis of the .
Chromatographioc Method of Analysis | Zarubezhnyye avtomaticheskiye
gazoanalizatory, osnoveunyye na khromatograficheskom metode
analiza).

PERIODICAL: ~ Zavodskaya Labpr’atoriya. 1958, Vol. 24, Nr 1, pp. 123-128 (USSR)

ABSTRACT: In this report the most important apparatus of this kind are de-
scribed, and among them those built in the USA, England, and Italy
received special attention. At the Industry Fair of Milan, 1956, an
automatic chromatograph was shown bty the fim of "Carlo Erba" under
the name of "Fraktovap", which is here described in detail. A dia- -
grem showing this apparatus and a table of resulis obtained with
it are given. Next, a chromatograph produced by the English fim
nGriffin George Limited" for the amalysis of liquids, volatile sol-
vents, and gases is described. In third place the American devices
manufactured by the firms: "Perkin Elmer Corporation® (new model of
chromatograph "1548 Vapor Fractomefier'); "Beciman’ (a chromatograph,
the scheme of which is given), and further manufactured by the
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Foreign Automatio Gas Analyzers Constructed on the Basis 32-1-55/55
of the Chromatographic Method of Analysis : »

"y}att's Manufacturing Company’ , a chromatographic plant for current. °
analysis, the scheme of which is here given. Extracts from American
scientific publications dealing with work carried out with such ap-
paratus are given, among them such concerning apparatus used by the’
following industrial centers: Polymerization plants of the "Esso
Standard 0il Co.", in the "Bayway" plant. and lastly descriptions

of apparatus constructed according to recormendations made by the
American Society of Mechanical Engineers are given. In conclusion

a basic scheme for the construoction of such apparatus for industrial
purposes is given: 1. Registrator, 2. A computing device, 3. A fix-
ating device, L. A developer column with a gas source of the de-
veloper, and a device for taking samples. In conclusion the import-
ance of using such apparatus within the framework of industrial
plants is emphasized, which is advisable especially in the case of
the automation of technological conirol of processes, especially

in mineral oil-chemical and chemical branches of industry and in ‘
mineral oil refineries. There are % figures, 1 table, and 7 refer- -
ences, 1 of which is Slaviec.

Library of Congress

1. Chromatographa-Nomenclaturé
R - USCOMM=DC=54734
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' ' ; 'TAUB, N.M.
YANOVSKIY, M.I.[translator]; ANVAYER, B,I,[translstor]; TURKEL , NM.,
re’ad.; YANOVSKIY M,i., red, ;. FESERKO, Ye.F,, red,; YENISHERLOVA,
0.M., vedushchiy red.; M_UI_(BINA,‘E.A., tekln, red.

[Progreas and achievements of gas chromategraphy; collected reports -

é[md grticles] Uspekhi i dostizheniia gazovoi khroratografiis sbornik

dokladov 1 states Pod red, M.M,Turkel'teuta, M.I.IAnovskogo i E.P.

Fosenko. Moskva, Gos. nauchno-tekhn, igd-vo neft, 1 gorno-toplivnoi

litery, 1961. <280 p. Translated from the English, (MIRA 14:10)
o (Gas chromatograply)
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FESENKO, Ye.P., inzh.
V/‘—’dd .
' Automation of chemical production processes. Mekh. i avtom.proizv. -
15 no.12:15-19 D ‘61, (MIRA 14:12)
(Automation) (Lhemical industries) -
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l 3 i GOL'BERT
ZHUKHOVITSKIY, A.A., otv. red.; VAGIN, Ye.V., redey G R
K.A.: red.tdaceased]; KISELEV, A.V., red.; TURKEL'TAUB,
N.M., red.; FESENKO, Ye.P., red.; YANOVSKIY, M.I., red.
) ra : ia khromatografiia;
[Gas chromatography; transactions] Gazovaia
trudy. Moskva, Nauka, 1964. 483 p. (MIRA 17:12)

1. Vsesoyuih&ya nauchno~tekhnicheskaya konferentsiya po
gazovoy khromatografii, 2d, Moscow, 1962.
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- electrodes and" pipe

. the electrodes from'>'d:|.ff
rm. a. galvamc vell. o ;
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8/519/60/000/008/021/031

D051/D113%
AUTHOR: Fesenko, Yue Vo -
TITLE: Macroseismic data on earthquake in the central Tien Shan

"SOURCE:  Akademiya nauk SSS‘R.‘ FS_ovet po seysmologii. Byulleten®,; nos 8,
Moscow, 1960_., Voprosy -seysmicheskogo rayonirovaniya, 170-174

TEXT: A general geotectonic classification of all earthquakes in the

central Tien Shan, and a macroseismic description of earthquakes which : B
- occurred in this region from-1948 to 1957 is given. The author divides these V ,
earthquakes into four groupss; those occurring in the northern Tien Shan in /

East PFergana, in the southern slope of. the Kok—Shaal'skiy Range, and in the
Chatkal River region. : The distribution of heavy earthquakes with ‘M >'5 is
given in a map included in the article, Seismic recording in the central
Pien Shan dates from the end of 1949, when the stations of Naryn and
Przheval 'sk were established. Another station was later established at
Rybach'ye. These stations soon revealed two new iubgroups of epicenters in
the district of Naryn and south of the Moldo-Tau Range. At the same time,
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Macroseismic data on earthquakes in .o, . D051/D113
the stations started collecting macroseismic data on perceptible earthquakes
in the central Tien Shan,. The distribution of the epicenters of these earth-
quakes is shown in .another map ‘included in the article, On the basis of the
macroseismic data, the-author'deqcribes a number of earthquakes with ¥ :
ranging from< 6 1/2 to <4 1/2 which ooccurred maisly in the regions covered
by the mentioned subgroups (Uchkun'1948, Naryn 1950, Dyurbel'dzhin 1954,
Ulugchat 1955, Ugut 1957), The intensity and limits of Perceptibility of an
earthquake, its area of propagation, structural damage, and deformations of
the relief of the Earth's surfaze are discussed,

$ince the areg of pPropaga~
ion of many earthquakes of the central Tien Shan is limited; it can be con-

¢luded that many of them originate near the Earth's surface, As a result,
even those which are perceptible in the epicentral area, are poorly recorded
by remote stations. This partly explains why, prior to the establishment of
seismic stations, the central Tien Shan area was considered as a zone of
minor seismicity, Yeo Ao Rozova is mentioned in connection with research on
the Ulugchat earthquake. There are 2 figures and 1 Soviet referencsa,

ASSOCIATIONS Seysmicheskaya stantsiya Naryn (Naryx:

Seismic Siation)
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Hacroseismic -data on earthquakes in the central Tien Shan.
" Biul. Sov. po -seism. no.8: 170-17‘4 ‘60. (MIB.A 13:10)

" 1. Seysmicheskaya stantsiya Naryn.
: . (Tien Bhan--Earthquakes)
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AUTHORS: Iuche[ov,'IoYa., Faydysh, A.N. and Fesenko, Z.N.
TITLE: Variations of the intensity distribution in the Ilumin-
escence spectra of anthracene and naphthalene.
(Izmeneniya raspredeleniya intensivnosti v spektrakh
uminestsentsll antratsena i naftalina.) .

PERIODICAL: QQggiggi;_§gg§§£gggggg*§f (Optics and Spectroscopy)
S 1957, Vol.2, No.4, pp.462-469 (U.S.S.R.)
ABSTRACT: Variations in the intensity distribution in the lumin-
.- - .. escence spectra of anthracene and naphthalene on variation
‘of urystal size and temperature and on introduction of
impurities are reported. These variations are related to
efficiency of energy transfer between base and impurity.
All samples were prepared by melting or sublimation in
yacuo. For tests the samples were held in evacuated vessels.
For low-~temperature tests carbon dioxide and liquid oxygen
were used. The conditions of experiments were chosen to
make the blackening of the records occur in the linear
range of the photographic plate characteristic. In photo-
metric measurements of the recorded specira spectral sens-
itivity of plates and absorption in the spectrograph used
were allowed for., Quantum intensities (I/hyp) were calcul-
ated and from the areas under the quantum intensity curves,
Card 1/4  quantum yields were found.
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51-4-9/25
Variations of the intensity distribution in the luminescence
spactra of anthracene and naphthalene. (Cont.)

Anthracene. Luminescence of anthracene consists of 5 bands.

It was excited at 366 m « and the effect of crystal size

(0.5 mm, 30, 10, 3, 1.5 and 0.3 « thickness) on emission

was studied. Emission was measured from that surface of the
crystal which was earlier excited (for 0.5 mm crystals it was
measured also from the opposite surface). It was found that

at 20°C decrease of size caused strengthening of the shorter
wavelength region of emission, weakerning of the longer wave-
lengths, 4nd a slight displacement of maxima. Lowering of :
temperature to -1409C caused considerable intensity redistrib-
ution (similar to that described above) in thick (0.5 mm) .. .
samples and much smaller redistribution in thin (0.3 ).
samples. Heating to +70°C produced increased re-absorption.
Re-absorption increases also due to reflection at the "erystal
surfaces (shown by coating crystals with glycerine). Variation
of excitation wavelength (254, 366, 405 m « ) did not affect
luninescence of the 0.5 mm crystals. In contrast to earlier
work (J.B.Birks and G.T.Wright, Proc. Phys. Soc. B, Vol.67,
657, 1954) no 390 m4 band was found on excitation with
254 m 4 .. Addition of 1% of naphthalene or of naphthacene
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: E o : ’ 51-4-9/25
variations. of -the inteneity-distribution in the luminescence
gpectra of anthracene and naphthalene. (Cont.)

@ld not affect luninescence of anthracene at-200C, but at

_ 140°C naphthacene impurity had a large effect. .
Naphthalene. 1.5 mm and 154 thick c¢rystals were used and the
effects of size were analogous to those for anthracene. On
lowering of temperature the vibrational structure of lumines-
cence could be more clearly seen. Addition of anthracene to
naphthalene does not affect its luminescence at room temper-
ature. At -1400C large concentrationa of anthracene in naph-
thalene produce strengthening of the shorter wavelengths by
re-absorption of anthracene luminescence.

Discussion. Only anthracene is considered (naphthalene behavi-

our is qualitatively gimilar). Redistribution of the intensity
with change of size and with.lowering of temperature is due
mainly to re-absorption. Technical quantum yield for 0.5 mm
thick anthracene at 20°C is 0.65-0.70 compared with molecular
values of 0.9-1.0, but for 1.5 and 0.3 4~ samples technical
and molecular values are approximately the same (in thin
samples re-absorption is small). Addition of naphthacene to
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' . ~ -5 5]-4-9/25
Variations of the intensity distribution in the‘lumfgeecence
spectra of anthracene and naphthalene. (Cont. ) '

anthracene decreases the latter's quantum yield and produces
strong naphthacene emission. The transfer of energy from
anthracene to naphthacene occurs by an exciton mechanism. :
The rapd fall of the energy transfer efficiency with decrease
of crystal size below 1 4 is due to limitation of the exciton H
paths. There are five figures and fourteen references (six
of which are Slavic).

SUBMITTED:July 17, 1956. .

AVAILABLE: .Library of chgresg
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FESENKOV, F.G.

pEs———— [
Achievements 1in meteoritics in 1951-1952. Meteoritika no,11:
2432 sk, (MIRA 8:3)
(Matsorites) '
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Botanical coﬁposition of hay. from the. nonoultivated ste : : '

: no ppes of -the northern Chérka
okrug, Don'Oblast' Rostov na-Donu, 3-ia Gostipografiia Donpoligrafbuma, 1925, 1§°p
(Trudy S§1 skokhoziaistvennykh opytnykh uchrezhdenii Dona i Severnogo Kavkaza) )
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LIVSHITS, G.Sh.; FESENKV,..Y,G., akademik, red,; IDLIS, G.M., doktor
fiz,-matem.nauk, zamestitel' red,; PYASKOVSKAY 2-FESENKOVA, Ye,V.,
doktor fiz,-matem,nauk, red,; ROZHKOVSKIY, D.A., doktor fiz,-matenm,
nauk, red. toma; RUDINA, M,P., kand,fiz,-matem.nauk, red.;
ROZHKOVSKIY, D.A., doktor fiz,-matem.nauk, red.

[Light scattering in the atmosphere. Pt,1.] Rasseiarie sveta v
atmosfere. Alma-Ata, Nauka. Pt.l. 1965, 176p (Akademiia nauk
Kazakhskoi SSR, Astrofizicheskii institut, Trudy, vol,6)

(MIRA 18:5)
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