19989 1€ AA 52 A A7TE 1% 61
=2 08-7-1-09
#olA F2YOZ layer-by-layer 4 4A17 YBaCuz0; &r2He] 2 AL EA

A, 4387, 455", wgo, HE A

Superconducting properties of layer-by-layer grown YBa:CusO; thin

film prepared by pulsed laser deposition
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Abstract

High quality c-axis oriented YBaCu:O: films were prepared using the pulsed laser deposition on
SrTi0s(100) substrate. The atomically smooth SrTiO; surface with terraces one unit cell in height could
be obtained by a high temperature annealing. YBa;CusO; thin films deposited on the substrates
exhibited layer-by-layer growth with a c-axis unit cell height. YBaxCusO; thin films thus prepared
showed critical temperature 290 K with transition width <06 K, room temperature resistivity of ~300
¢ £2cm, and critical current density ~4.6X10° A/em’ at 77 K.
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Fig. 1. Block diagram of the pulsed laser deposition
system..
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Fig. 2. AFM image of the prepared atomic-flat
SrTiO substrate. The vertical profile was
taken along the line in the image. The
substrate exhibits atomically flat terraces
with 0.4-nm-high unit cell steps.
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Fig. 3. X-ray diffraction patterns of (0013) peak of
YBCO thin films prepared with different
laser fluence from 095 to 1.29 J/em® at
810 T, 400 mTorr.
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Fig. 4. STM surface image of YBCO thinf film,
(a) prepared under optimized condition, ie.,
117 J/em®, 400 mTorr, 810C. (b) slightly
shifted from the optimized condition, ie.,
117 J/em®, 400 mTorr, 810C.
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