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Innovation of advanced functional high-Tc superconducting thin films by using
discontinuous nano-scale linear defects
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We demonstrated the crossover from discontinuous columnar defects (CDs) to
continuous ones depending on the irradiation angle of the same ion beam in high-Tc superconductors
with anisotropic crystalline structure for the first time, by using 80 MeV Xe ion irradiation, which

was capable of the formation of discontinuous CDs in the c-axis direction. In addition, the
systematic introduction of CDs with different lengths to high-Tc superconducting films by using
different ion beams revealed a new finding for the thermal relaxation of critical current density
Jc: the segmentation of CDs further suppresses the relaxation rate at lower temperature.
Furthermore, systematic studies for volume fractions of CDs controlled by their length and the
irradiation fluence enabled us to find the influence of the volume fraction of CDs with different
morphologies on Jc, which can be one of key factors to provide the breakthrough in the improvement
of in-field Jc.
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