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Abstract

Measurements of lattice parameters, oxygen content, normal state resistivity, and
superconducting transition temperature, T°c in YBa, (Cui-xMx):0y (M=Mg, Zn, Ga) sys-
tems reveal that there is a clear difference on crystal structure, the electrical and supercon-
ducting properties between the Ga-substitution system and the Mg~ and Zn-substitution
systems. The crystal structure of the Mg- and Zn-substitution systems are orthombic and
Mg or Zn atom substitutes for Cu atom in the Cu2 site. With increasing concentration of Mg
or Zn atom, T'c decreases rapidly, but the increase in p is extremely small. On the other
hand, the crystal structure of the Ga-substitution system transforms from orthombic struc-
ture to tetragonal one at 5% Ga concentration and Ga atom substitutes for Cu atom in the
Cul site. No long-range ordering of Cul-O chain is found. With decreasing oxygen content,
o increases extensively, but Tc decreases gradually. These results suggest that there are
two-type carriers in YBa.CusOy system; one plays an important role to the supercon-
ductivity and the other to the electrical conduction in the normal state.
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