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Fabrication of YBCO Superconducting Film with CeQ./BaTiOs;

Double Buffer Layer
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Abstract

We have fabricated good quality superconducting YBaxCusOr-x(YBCO) thin films on
Hastelloy(Ni-Cr-Mo alloys) metallic substrates with CeO; and BaTiQOs buffer layers in-situ by pulsed
laser deposition in a multi-target processing chamber. YBCO film with CeO: single buffer layer shows
T. of 71.64 K and the grain size less than 0.1 /m. When BaTiO; 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. CeOyBaTiO; 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 8 K and 84 x 10* A/em® at 77 K, respectively
mainly due to the enlargement of the grain size of YBCO film.
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Fig.1 XRD pattern of Ce0; deposited at
670-780T

€ (11D #5371 $A%] Jelgo, CeO, B3
541 A9 AAYTE 713 AW+ RE 3tz oo
Ce0:9) [110] %33 YBCOS a-%(382 A)% AY
o] HAE A% @A 02 %o AARAFEL 7H¥
A gk webd, dy=94% YBCO d#eg Fas)
7l Sl e Ce0:ol (2000 HA7E A8 (111)
vt zopol vigAsdn B £ k. 99
B2y (111 H3g wAA7l7) 9889 A
L2 Faslol € € F U CeOr FHA

ceo,
800 « 11y

€90, Nianer
Kot

1A

T u M T Y T T T
$ 10 18 20 28 3 as 40 5 50 58 L1

200 4 Nlatiey

Intensity(arbit. unit)

20

a8 2 34 AAM F33F CeO:2 XRD A%
Fig.2 X-ray diffraction pattern of CeO;

deposited in vacuum condition
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Fig.4 Temperature dependence of resistance
of YBCO on post-annealed CeQ; buffer
layer and on Cel; buffer
without post-annealed

layer

°] YBCOE 670C=Z F#35g o Tc=84 K7t

38 5 (a) BTOH el &€ YBCO, (b) CeOx9iel

%39 YBCO9 SEMAx
Fig.5 SEM images of (a) YBCO/BTO/Hastelloy
and (b) YBCO/Ce0,/Hastelloy
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