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High Temperature Superconductors and Scanning Tunneling Spectroscopy

gooobobooogoooboogo
S. KASHIWAYA M. KOYANAGI

We have developed the low temperature scanning microscope (LT-STM) under
the high magnetic field for spectroscopic study of the high temperature superconductors.
The performance of the LT-STM were evaluated through observation of BCS state
density and Abrikosov vortex lattice in NbN thin films. We have elucidated theoretically
that the various spectra reported in HTS such as U-shape, V-shape and Zero-Bias-
Conductance-Peak (ZBCP) are attributable to the d-wave symmetry of the
superconducting order parameter. Along this theory, we observed the spatially
continuous and uniform ZBCP's in YBaCuO(110) surface. We also studied the bulk
NdCeCuO, but did not observe ZBCP's in any direction suggesting (extended) s-wave
symmetry. The Josephson effect between d-wave superconductors are studied

theoretically.
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Fig.10 Comparison between tunnneling spectrum of NbN (solid line )
00O O and the BCS curve 2.
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Fig.20 Spatial distribution of superconducting gap in the NbN thin film
0 O O under the magnetic field ?. Small gap regions correspond to [
00 0O the positions of vortex quantum.
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Fig.30 Theoretical angle dependence of the tunneling spectra in d-wave
0O O O superconductors'®,
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Fig.40 Tunneling spectra on the YBCO(110) surface: sequential 50
0 0O point data in space are shown. Zero Bias anormalies are observed
0 O O uniformly in space 4.
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Fig.50 Tunneling spectra on the NCCO(110) surface. Gap structures
0 O O are observed uniformly in space .
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Fig.60 Theoretical temperature dependence of Josephson critical
000 currentin d-wave superconductors 3.
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