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To study the temperature-dependent superconducting energy gap, we will measure the
tunneling spectra of YBCO films with different orientations. The YBCO (001),(103) and (110)
films are fabricated by pulsed laser deposition by using substrates with different orientations and
by controlling the deposition parameters. The orientation-dependent superconducting gap will be
measured by the low temperature scanning tunneling microscope. It is aimed to investigate the
pairing symmetry as well as other physical properties of the system. The oxygen-dependent
energy gap at fixed temperature will aso be obtained by varying oxygen content in the same
YBCO thin film to seek for the existence and the magnitude of pseudogap at different doping
levels.

In colossal magnetoresistance (CMR) materials, which in perovskite structure, the dramatic
grain boundary MR and phase separation in nanometer scale had also attracted our attention. By
low temperature STM, the phenomena of magnetic phase transition and grain boundary transport
were clearly observed in nanometer scale, and comparing with the phase diagram, obtained in
macro scale measurement.
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