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The degradation in YBCO ceramic can be explained in terms of the
formation of non superconducting products by the reaction of
YBCO with CO,, H,0, etc. from the atmosphere, and in terms of
breakage of weak intergrain links.

PS-10.01.26 THE STRUCTURE AND SUPERCONDUCTIVITY
OF Ndi_xY¥Ba2(Cu,Al) 06+y SINGLE CRYSTALS. By
0.A. Usov”, N.F. Hartenko, I.V. Rozhdestvensk-
aya, S.I. éoloschapov, S.6. Konnikov, Yu.G.
‘Nosoy and V.N. Osipov, A.F.loffe Physico-Tech-
nical Institute Academ¥ of Sciences of Russia,
Polytechnical str.,26, 194021 St.-Petersburg,

Russia,

Isostructural sugerconductin single crystals:
NdBa(ZgCuéz.BB)A (0,34)0(8.5) (I), Nd(0.3%)
Y(0.65)Ba

2)Cu(2,70)A1(0,30)0(7.0) (1I), space
group P4/mmm, Z=i, studied by X-ray diffracti-
on method (diffractometer P2/1 Siemens, MoKa).
Parameters: a=b=3,914(1), c=11,826 A, for 323
observed reflections final R=0,058; (II) a=be=
3.885(1), ¢=11,805(2) A, for 331 observed ref-
lections final R=0.088, The superconductivit
properiies were measured by the field medulat-
ed microwave absorption method in low magnetic
field, critical temperature T(c): (I) 10K

(II) 7 K, weak signal being seen to 50 K. The
Al atom was shown to occupy only Cu(i) positi-
ons that increases the oxygen contenis and con-
nects with the tetragonal symmetry. The large
anisotropy of therma rameters  obgerved

for "brlg%e".oxygen atoms could be interpr-
eted as slatic displacement, The T(c) were con-
sidered to correlate with plane Cu0(2) hole de-
nsity (Tokura, Torrance, Huang & Nazzal, 1988),
calculated by the bond valence sum methed. For
superconductors with low T(c) the hole density
was shown to be very sensitive to the rare-
earth site occupation factor.

References. Tokura, Y., Torrance, J. B., Huang,
T. C. & Nazzal, A. I. (1988). Phys. Rev. B38,
7156-7159. :

PS-10.01.27 NEUTRON  INVESTIGATION OF La,CuO, AND
(Nd,Ce),CuO, SINGLE CRYSTALS. By A.M.Balagurov, S.N.Barilo,
A.1Beskrovnyi, N.N.Bydanov, K.V.Gamayunov, E.E.Rider, V.A.Sarin*, Laboratory of
Neutron Physics, Joint Institute for Nuclear Research, Dubna, Obninsk Branch of
Karpov Physical Chemisiry Institute, Obninsk, Russia.

The purpose of this work was to study regularities of the structure defects caused by
nonstoichiometry, to determine fine cationic and anionic distributions. The
investigations of regularities of the reciprocal lattice, the definitions of twinning law,
check of crystal quality were fulfilled on the time - of - flight diffractometer DN-2
with the help of position sensitive detector at the pulsed reactor IBR-2 in Dubna, The
neutron diffraction measurements for precise structure calculations were done on the
4-circle difractometer Syntex PIN at the reactor VVR in Obninsk (i =1,167 A, sin
/A =0,81),

There were two samples of La,CuO,. The sample S1 was anncaled and quenched at
1150 °C, the sample S2 - at 400 °C. Neutron experiments for these samples were

done at 18 °C and 300 °C. The parameters of elementary cell are

SP.GR. a, A b c v, A3
18 °c S1 C mca 5,369(3) 13,144 (9) 5,389 (3) 380,3(5)
s2 C mca 5,363(2) 13,147(13) 5,398(2) 380, 6(5)
300 °C s1 14 /mmm 3,811(2) 13,208(8) 191,8(3)
s2 I4/mmm | 3,810(2) 13,214 (8) 191,8(3)

L.S. refinement of structure parameters at 300 °C gave R-factors 0,025 for 141
independent reflections for S1 and 0,028 for 143 independent reflections for 52
and next results. In position (c,4mm) parameters z/c are for La 0,36119(6) and for
01 0,1833(1) as for S1 and S2. __Sile occupations for all atoms in S1 and S2 are
exactly 1. But the parameters of t}xcmlal vibrations are systematically higher for all

atoms in S1

B eq., A’ B1t B22 833
La s1 1,10(1) 1,22(2) B11 0,87(3)
32 0,52(2) 1,04(3) B11 0,68 (4)
cu s1 0,98(2) 0,66(3) B11 1,62(4)
s2 0,79(2) 0,48(3) B11 1,43(4)
o1 31 2,56 (3) 3,24 (5) Bl1 1,20(5)
s52 2,33(3) 3,01(6) Bl1i 0,97(6)
02 31 1,52(3) 0,69 (4) 1,37(4) 2,52(5)
s2 1,32(3) 0,47(5) 1,22(5) 2,28 (6)

“Two samples with the composition Nd, (sCug 5Oy (N1) and Nd, ¢4Cep 15Cug 9,0x

(N2) were investigated at 18 °C. The parameters of elementary cell are

SP.GR. a, A c v, A3
N1 14 /mamam 3,9450(8) 12,170(3) 189,4(1)
N2 14 /rmm 3,8480(1) 12,093(4) 188,5(2)

L.S. refinement of structure parameters gave R-factor 0,027 for 139 independent

reflections for N1 and 0,028 for 139 independent reflections for N2. The main

resulls are
x/a y/b zic B eq, A’ | cite occupation
Nd | N1 0,0 |O 0,35098(8) | 0,63(1) 1,002 (5)
N2 | 0O 0 0,3515(2) 0,47(5) 0,965(5)
cu | mN: |0 0 [ 0,68(2) 1,00
N2 | o ) 0 0,57(7) 1,00(3)
ol | N1 | 0O 0,5 o 0,94(2) 0,993(7)
N2 | o 0,5 ) 0,96(3) 1,00(3)
oz | N1 [0 0,5 0,25 0,85 (2) 0,995(7)
N2 | o 0,5 0,25 0,74 (3) 0,985 (6)

Because the lengths of neutron scattering for Nd and Ce are different but for Nc
and Cu are approximately equal we can propose from our experimental results anc
compositions the next crystal chemistry formula for N1: Ndy(CuggsNdg 0505 g
and for N2: (Ndy,g; Ce0,09)2(C.9:Ndg 0803 94

PS-10.01.28 STUDY ON THE TWINNING OF YBCO-123
PHASE SUPERCONDUCTOR BY USING DIFFERENTIAL
INTERFERENCE MICROSCOPE. By Shen Jinchuan Prof. and
Wang Wenkui Prof,, China Unriversity of Geosciences(W ukan),
Wuhan 430074, P.R.China.

A set of wonderful photos showing // {110} twinning of
YBCO-123 phase are succesffully taken by using differential inter-
ference microscope. The YBCO—123 phase crystal grew on the base
of microcrystaline corundum. Some of (001) face of YBCQO—-123
crystal are roughly parallel to the stage of microscope. We select
crystal with such orientation and adjust carefully to make the (001)
face strictly coincide with the stage plane.twinning striation on the
(001) face will show clearly in different interference colors. Chang-

ing wave length will cause interference color changed. Combined

Acta Cryst. (1993). A49 Supplement, c295-c296.

Copyright © 1993 International Union of Crystallography

€295



conference abstracts

296

optical property observation with the structure study, the relations
between tetragonal, pseudo—tetragonal and orthorhombic YBCO
phases could be explained properly. Since the planes along (110)
and (1—10) are rather similar to each other in orthorhombic phase
structure, so its {110} twinning is very commonly developed. be-
cause the difference between a and b in orthorhombic structure is
very small (A = 0,0517), the reciprocal lattice ‘o( two individuals in
{110} twin almost coincide with each other, It is often mis—recog-

nized as a tetragonal phase,

Fig.1 Photo showing / {110} twinning of YBCO-123
phase taken by differenitial interference microscope

PS-10.01.29 SINGLE CRYSTAL STRUCTURAL ANALY-
SIS OF YBCO~123 SUPERCONDUCTOR. BY USING HIGH
POWER X—-RAY SINGLE CRYSTAL DIFFRACTOMETER.
By Shen Jinchuan Prof. and Wang Yongzai, The Test Cen-
tre of Rocks and Minerals, China  University of

Geosciences(W uhan), Wuhan 430074, P.R.China.

A crystal structure Analysis of YBa,Cu,O, , orthorhombic
superconducting phase has been done. Sample being tested is pre-
pared by our research groub in China University of Geosciences.
892 raw data were collected by using RASA—5RP high power four
circles single crystal X—ray diffractometer. Cell parameters are as
follows:a0 = 3.8231; b0=3.8748; c0=11.6721A, a=f=y=90",
S.G. Pmmm. Coordinates, site occupansies, anisotropic thermal
vibration factors; bond lengths and bond angles for all atoms are
given in the table below, R =0.06.
Table 1 basic data of the YBCO-123 phase structure

COORDINATE S.0F. TF.
A. AN. P.H.
X/A | Y/B | Z/C K U, | Un | U,
0.0 00 | 03140 | 02500 | , [0.0145 00058 Jo.0035 |
BA 1 o0 00 | 0.0002 | 0.0 0.0012 | 0,0009 ! 0.0010 -
0.0 0.0 00 |o1zso | | [eo1sifo0ss f0.000l | ..
Y1 oo 0.0 00 |00 0.0030 | 0.0022 | 0.0022
0.5000 | 05000 | 0.5000 | 0.1250 | | [0.0233 |0.0120 {00001 | o,
Cal) g9 0.0 0.0 0.0 0.0044 | 0.0033 | 0.0027 :
0.5000 | 0.5000 | 0.1431 | 0.2500 0.6111 |0.00026] 0.0008
: 2
Cu) 4o 0.0 0.0004 | 0.0 2 |po021 | 0.0018 | 00021 | S
05000 | 0.0 | 0.5000 | 0.0842 0.0284 | 0.0048 | 0.0015
Om| gg 00 |00 00170 {%87 |0.0352 | 0.0257 |0.0286 | 2
0.5000 | 0.5000 | 0.3378 | 02500 | , |0.0357 [0.0181 [0.0001 %
oD g0 0.0 0.0023 | 0.0 0.0164 | 0.0127 | 0.0102
oc| 05000 | 0.0 [ 0242 | 02500 |7, {0.0177 | 0.0042 [ 0.0001 o
) g0 00 | 0.0021 | 0.0 0.0137 | 0.0112 | 0.0098
o] 00 | 05000 01212 |T02500 | , [0.0243 [0.0138 [00007 |
@ g0 |00 0.0021 | 0.0 0.0150 | 0.0126 | 0.0098
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Table 2 Bond lengths and angles

Ba—O(1)% 2 2.893(A (1A =107"m) Ca(1)-0(1)x 2 1.937
574°(0.5") 90"

Ba—0O(2)% 4 2.736(3) Cu(1)-0(2)x 2 1.893(26}

67.7°(0.5°%) Cu(2r-0()x 1 227327

Ba-0(3)% 2 2.926(17) 66.5°(0.57)

’ $SB°(02%) Cu(21-0(3)x 2 1.950(3)

Ba-0O(4)x 2 2.969(19) 89.1°(0.1°)
67.4°(0.5%) Cu(2)-0(4)x 2 1.929(3)

Bs-0(2)  2.736(3) 97.6°(0.7°)

Y-O(1) % 4 2.399(14) Co(-0()  2.273(27)
69.1%(03")

Y-O(4)x 4 2399(14)

P5-10.01.30 TWO SOLID SOLUTIONS OF K,NiF4-TYPE IN
NEW THREE-PHASE REGION OF La0Oj 5-SrO-CuQO SYSTEM.
By R.S. Bubnova*, A.S. Novikova, S.K Filatov, Institute of
Chemistry of Silicates, Sankt-Petersburg University, St. Petersburg
199034, Russia.

By X-ray powder diffraction analysis at temperatures below 1150°C
a new three-phase region is discovered, in which coexist two solid
solutions Lay_,Sr,CuQy_4 (tetragonal cell, K, NiF4-type), (one of
which is enriched with La, the other one with Sr), and the solid
solution Laz_XSrHXCuzOé_c, (tetragonal cell, Sr3Ti207—typc). The
values of cell parameter a are similar for both Lay ,Sr,CuOy_
phases, therefore in powder X-ray patterns of hardened samples,
corresponding peaks with small values of the index 1 for both
phases superimpose and practically coincide, making it difficult to
separate them. Peaks with large values of | are resolved, as values
of the ¢ cell parameters are not identical in both phases. E.g.,
phases La; Sr,CuQy  of a sample of composition
40LaOlb5/2SSrO/35CuO after synthesis  (950°C) have cell
parameters a = 3.774(1) and 3.767(DA, ¢ =13.225(3) and
12.912(4)A while the parameters of the phase Lay_ Sty CuyOg
in the same sample have the values a = 3.8540(5), ¢ = 20.088(3)A.
Therefore the chemical composition of solid solutions in the
three-phase region at different temperatures was  cstimated
according to the value of a parameter from their clementary cells.
At 950°C the three-phasc region is made of the solid solutions
Lay 5519.54Cu0.9604-g. Lag ygSr1.97Cu0y.5 and
Lay ¢8ry 9,Cuy_Og_ o (value of € not cxgecdmg 0.1). With a
raise of temperature, the three-phase region narrows due to
expanding limits of isomorphic substitutions La-Sr. The structure
of the phase Lay  SryCuOy 5 scparated by La includes an
additional quantity of Sr. Analogously, the phase separated by Sr
includes additional La. These phascs are registered according to the

.changes of their lattice parameters.

The result of expansion of the limits of isomorphic substitutions
La-Sr is homogenization of solid solutions Lay_,Sr, CuOy4_g, which
is registered at temperatures below [150°C. Duc to the
homogenization, the threc-phase region disappears and the
two-phase one expands correspondingly, the latter containing solid
solutions Lay_,Sr,CuQy 5 and Lay  Srq,,CuyOf . With the
further raisc of tcmperature, the two phase region starts transition
to onc-phase region of existence of the solid solution.
(La,Sl')z_yCul+y/2O4_G, of the type K)NiF,. But in fact, the
homogenization” process is not completed, because there starts
disintegration of the phase of the type K,NiFy, which possibly
begins with the appearance of the liquid phase. At 1200°C in some
samples, beside this phase of a somewhat different composition,
there appear traces of the phases of univalent copper SrCu,0, and
Cu,0, and then the system should be considered a four-component
one. :
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