
arise in irradiated sample. Different consequences of effect of heat treatment and y -
irradiation on the YBa2Cu3C>6.98 structure are caused by various mechanisms of these factors.
In the case of heat treatment the atom diffusion plays the main role in these structure changes;
in the case of gamma-irradiation mechanisms are much more complicate. Under the effect of
long-term irradiation, the particular material structure is formed, which is caused by radiative
heating (thermal diffusion), radiation-stimulated diffusion, formation of radiation-induced
defects and their interaction with various defects of initial structure and local distortions of the
electron structure of crystals. Irradiation of the samples non-stoichiometric on oxygen, doesn't
lead to noticeable modification of their structure. Therefore, the structure of the powder nori-
stoichiometric samples is more radiation-resistant than that of stoichiometric one.

In conclusion, it should be noted that this work was financed by Fund of support of
fundamental investigations of Uzbekistan Academy of Sciences.
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INVESTIGATION OF THE HIGHLY SYMMETRIC CUBIC
STRUCTURE OF YTTRIUM CERAMICS

M.U.Kalanov, M.S.Paizullakhanov, V.M.Rustamova, E.Akhmedov, T.Haidarov

Institute of Nuclear Physics Uzbekistan Academy of Science, Tashkent

The high temperature superconducting oxide materials belong to well-known group of
materials with perovskite structure (CaTiOs). It is well known, that in the perovskite structure
oxygen anions form regular octahedron with titanium cation in its centre. Yttrium ceramics
belongs to this class too. However, in this structure copper atoms are in the center of oxygen
octahedron, oxygen ions are in Ba-plane, and Y-plane is oxygen free. There are a few
questions: is octahedric enclosing of copper ions possible on Y-plane; if yes, what order is in
Y- and Ba-cation sublattices, what is stochiometry of anions, and what nature of conductivity
in the material.

The first results of sintering, structural analysis and electrophysic study of YBaCuO
perovskite phase are presented. The pellets of 12 mm in diameter and 2mm in thickness were
pressed from superconducting yttrium powder. The sample after short time annealing at
1223K was rapidly heated up to partial melting temperature and then furnace copied. The
structure was studied on the X-ray diffractometer DRON -UM1 with Cu-Ka - irradiation. The
temperature dependence of the specific resistivity was obtained by the Van der Paw method
within the temperature range of 77-300K.

Analysis of X-ray diffraction patterns showed, that obtained ceramics structure belongs
to the Pm3m space group of elementary cubic sell with a=0,4051 nm. The lattice positions are
occupied as following: lb (1/2,1/2,1/2) with Y and Ba atoms in accordance to their weight per
cents (l/3Y:2/3Ba); la (0,0,0) with Cu atoms and 3d (1/2,0,0), (0,1/2,0), (0,0,1/2) with
oxygen atoms. The experimental and calculated intensities of the diffraction reflexions were
compared for 4 versions for occupation over the above mentioned positions:
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1. lb by Y and Ba atoms - statistically is accordance with their weight per cent; la and 3d -
completely by Cu and O, respectively;

2. lb - by Y atoms only, la and 3d as in the case of version 1;
3. lb - by Ba atoms only, la and 3d as in the case of version 1;
4. lb and la - as in the case of version 1, 3d - by O atoms - not completely.

The divergence factor R for the cases 2 and 3 versions is 14,3 and 9,7%, respectively,
and in the case 1 and 4 versions is 3,8 and 1,1%, respectively (see the table).

Structural parameters of the perovskite phase of yttrium ceramics
JVs IIKL d(calc), nni d(mcas) I(meas), % I(calc),ft=0 I(calc), 6=0,15

1
2

3

4

5

6

7

8

NX)

no
111

200

210

211

220

300

0.405

0.286

0,234

0,203

0,181

0,165

0.143

0.135

The divergence

0.405

0.287

0,234

0,204

0,181

0.166

0,143

0.135

factor, R (%)

15.2

100.0

23,8

44.7

16,7

64,5

23.5

7.8

12.6

100.0

27,1

51.3

13,5

57.8

30.6

14,3

3,8

13.9

100,0

24,3

46,5

15,7

62.8

26.1

• 9 .9

1,1
According to minimal value of the R-factor (1,1%) this phase of yttrium ceramics was

presented as [(Y,Ba)CuO3J3-5, where value of 8 lied within 0 <8< 0,15. The temperature

dependence of specific resistivity measurements showed, that the sample displays an insulator

behavior.

So, the perovskite phase of the yttrium ceramics can be presented as a structure which

does not have ordering in Y and Ba sublattices and has a deficit of oxygen (8=0,15), thereby

showing an insulator behavior.

TEMPERATURE DEPENDENCE OF MICROWAVE ABSORPTION
IN YjBA^UaOv.x SINGLE CRYSTAL NEAR Tc IN LOW

MAGNETIC FIELDS

M.K.Aliev!), CR-Alimov1*, I.KhoIbaev1*, L.I.Leonyuk2), T.M.Muminov1*,
BA-Olimov1*, R.F.Rumi3), H.I.Turkmenov1*

!) Institute of Applied Physics at Tashkent State University, Uzbekistan

* Moscow State University, Russia
3) Institute of Material Science, SIA «Physics-Sun», Tashkent, Uzbekistan

The experimental data obtained by the method of magnet and temperature modulation

[1] for single crystals Y]Ba2Cu3O7.x near T c« 92 K and in the region of fields 0 < H < 80 Oe
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