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Quantum Effects of Anisotropic Superconductors
and Evolution of Novel Electromagnetic Wave
Functions |

The purpose of this project is to investigate the quantum effects of
anisotropic  high-Tc d-wave oxide superconductors and novel
electromagnetic phenomenon based on the Josephson plasma, characteristic
of these superconductors. The quantum effects are investigated by either
the transport properties of superconducting junctions or an imaging
technique, while Josephson plasma phenomenon is studied using films or
crystals with the intrinsic-junction geometry. The development of
sample-preparation technique including the ramp-edge junctions and the
mesa structures is very important for this research. In this fiscal year, we
have mainly concentrated on the imaging method using scanning SQUID
microscopy, which yielded novel important results on both the
superconducting state and the anomalous normal state, giving a new clue to
anisotropic high-Tc superconductivity mechanism. For the study of
transport properties, we have succeeded in fabricating the Bi2212/YBCO
hetero-junctions for the first time and obtained interesting Josephson and
tunnel results. For Josephson plasma excitation, new important results
were obtained for photo-irradiated Bi2212 and TI2212 films using
femtosecond laser pulses
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