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Correction of Impurity Effects on the Characterization
of YBCO
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We have characterized solid solution Y;xCaxBa;Cu3Oy (0 <x <0.3) materials by measuring the
XRD pattern, resistivity and hole concentrations, etc. As Ca concentration increases, T. is
decreased monotonically because the hole concentration on the superconducting plane
increases beyond the optimum region in the electronic phase diagram due to the hole transfer
from the Cu-O chain to the CuO; plane. A very small amount of secondary phase have large
effects on the analysis of oxygen content and hole concentration etc. The results before the
correction of impurity phase are compared with those after the correction.
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Fig. 2 Molar ratio of Y-123/BaCuQ2 in
Y1:CaxnBa2CusOy samples.
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Fig. 1 XRD patterns of Y1.xnCaxwBa:CusOy
samples. (*) markers denote the peaks of
BaCuO: secondary. phase.
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Fig. 3 Portion of Ca ions entered into the
Y-sites (circles) and Ba-sites (triangles) of
Y1:CaxnBaCusOy samples
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Table 1. Superconducting transition temperature
and the various parameters of equation (1).

Xn Tc(zero) (K) A B a B

00 895 1.0 0.0 00 00

01 84.0 0992 0024 0.007 0.004

0.2 66.0 0969 0.093 0.026 0015

0.3 59.5 0931 0.207 0.052 0.033
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Fig. 4 Average valence state of Cu

(triangles) and the oxygen content (circles)
of Y1ixCawmBaxCusO, samples before (open
markers) and after (closed markers) the
impurity correction.
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Fig. 5 Hole concentrations on the Cu-O
(triangles) and CuO: layer (circles) of
Y1.nCamBazCusO, samples before (open
markers) and after (closed markers) the
impurity correction.
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