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SCEH  Preparation of In-based copper oxides and characterization of their physical properties

It was reported that superconductivity of high T, superconductors was closely related to the
planar Cu-O bond length. However, it is not clear whether T, continues to decrease gradually
as [ becomes larger than 3.914 A, because copper oxides with 3.914 A <7 <3.944 A have not
been reported yet. As / exceeds 3.944A, electron-doped superconductors [4], (Nd,Ce),CuO.
with 3.944A <] < 3.984A have been reported. In the region of 3.914A </ < 3.944A, there
should be a boundary of hole-doped and electron-doped copper oxides. When / is larger than
4.15A, no oxide superconductors have been found. As described above, the structures and
physical properties of copper oxides with / > 3.914A should be examined in more detail. It
was reported that InBa;CuOu44 has a double perovskite structure with / = 4.182 A The
objective of this study is to prepare In-based copper oxides with Cu-Cu lengths larger than
3.914 A and to elucidate the dependerice of T, on Cu-Cu length.

Result of this research, we prepared new copper oxides, InBa,CuQj 54, InBalaCuOs 6, and
Ing 3Cug sBa;LaCuy0y.  While InBa,CuO, 54 has an a-axis length of 4.19 A, InBaLaCuOs
has the a-axis length of 4.07 A. The structures of InBa;CuO4ss and InBaLlaCuOs g are
generally similar to that of InBa;CuQs4s, and the increase in the oxygen content of
InBa;CuO4 54 and InBalaCuOs s leads to a decrease in the resistivity, suggesting that these
compounds are hole-doped conductors. Structure of Ing3CugBa;LaCuy Oy is tetragonal with
a-axis length of 3.91 £ 0.03 A and a c-axis length of 11.81 + 0.09 A, and is similar in structure
to LaBa;CuzO, except the partial substitution of In for Cu(2). Its resistivity was
semiconducting.

In this study, it was found that the hole doping region was extended to longer. Cu-Cu lengths
and that the hole doping region was very close to the electron doping region, where the
Cu-O(apex) length is shortened to compensate the long Cu-O(plane) length, with the result that
these samples were not metallic but semiconducting.From the novel compounds, it was foind
that the region of electron-doped (Nd,Ce),CuQ, superconductors lines between the regions of

hole-doped copper oxides.
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