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Abstract

Superconductivity of (Pb(1+x2Cui-r2)Sr2(Y1:Cay)Cu0;  ((Pb,Cu)-"1-2-1-2"; 0<x<0.5; z=7+J, approximately
0<06<0.1), one of cuprate high-temperature superconducting materials (HTSC's), is quite unique because it becomes
superconducting after removing oxygen in contrast to most of typical HTSC's. This oxygen nonstoichiometry may strongly
affect carrier doping into the CuO, planes together with mixed valence state of Pb ions (Pb*" and Pb?*") and Ca?" substitution
for Y3* sites. Moreover, this (Pb,Cu)-"1-2-1-2" has two different Cu sites, that is, one is in the CuO; planes (Cu(2)) and
another is in the (Pb,Cu)O "block layers". In this study, such complex superconductivity of the (Pb,Cu)-"1-2-1-2" is discussed
on the standpoint of correlation between the oxygen nonstoichiometry and average valence of Pb ions. Removing excess
oxygen plays a crucial role since it results in a decrease of electrical resistivity and an appearance of superconductivity.
Reduction of Pb*" to Pb?* may directly be involved in the carrier doping.
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