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Effect of CeO: buffer layer on the crystallization of YBCO
thin film on Hastelloy substrate
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Superconducting YBa;CusO7.5(YBCO) thin films were grown on Hastelloy(Ni-Cr-Mo
alloys) with CeO: buffer layer in-situ by pulsed laser deposition in a multi-target
processing chamber. To apply superconducting property on power transmission line,
we have deposited YBCO thin film on flexible metallic substrate. However, it is
difficult to grow the YBCO films on flexible metallic substrates due to both
interdiffusion problem between metallic substrate and superconducting overlayers and
non-crystallization of YBCO on amorphous substrate. It is necessary to use a buffer
layer to overcome the difficulties. We have chosen CeO, as a buffer layer which has
cubic structure of 541 A lattice parameter and only 0.2% of lattice mismatch with 3.82
A of a-axis lattice parameter of YBCO on {110] direction of CeO,. In order to
enhance the crystallization of YBCO films on metallic substrates, we deposited CeQ:
buffer layers with varying temperature and O, pressure. By XRD, it is observed that
dominated film orientation is strongly depending on the deposition temperature of
CeO; layer. The dominated orientation of CeO; buffer layer is changed from (200) to
(111) by increasing . the deposition temperature and this transition affects the
crystallization of YBCO superconducting film on CeO; buffered Hastelloy.
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