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Fabrication of YBCO Superconducting Film with CeQ2/BaTiO;

Double Buffer Layer
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Abstract

We have fabricated good quality superconducting YBaCusOr(YBCQO) thin films on
Hastelloy(Ni-Cr-Mo alloys) metallic substrates with CeQOs and BaTiQOs buffer layers in-situ by pulsed
laser deposition in a multi~target processing chamber. YBCO film with CeQ: single buffer layer shows
Te of 7164 K and the grain size less than 0.1 gm. When BaTiOs is used as a single buffer layer, the
grain size of YBCO is observed to be larger than that of YBCO/CeO: by 200 times and the transition
temperature of the film is enhanced to be about 84 K. CeQxBaTi(s double buffer layer has been
adopted to enhance the superconducting properties, which results in the enhancement of the critical
temperature and the critical current density to be about 85 K and 84 x 10* A/em® at 77 K, respectively

mainly due to the enlargement of the grain size of YBCQ film,
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Fig.1 XRD pattern of CeD; deposited at
670-780C
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Fig.2 X-ray diffraction pattern of Ce0;

deposited in vacuum condition
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Fi.3 X-ray diffraction pattern of
YBCO film on Ce(: deposited
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Fig.4 Temperature dependence of resistance
of YBCO on post-annealed CelQ; buffer
layer and on Cel buffer layer
without post—annealed
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Fig.5 SEM images of (a) YBCO/BTO/Hastelloy
and (b} YBCO/Cel:/Hastelloy
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