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Small-number vortex state in mesoscopic high-Tc superconductors
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High-Tc superconductors exhibit unique vortex states, e.g., vortex solid to
liquid phase transition and vortex glass transition, because of their large thermal fluctuation and
highly-anisotropic layered structure. To investigate how the vortex states are modified by reducing
the lateral size of crystals, we have performed c-axis transport measurements in a wide range of

temperature and magnetic field using various shapes (equilateral triangle, square, pentagon,
hexagon, etc.) and dimensions (from sub to 10 micron) of samples fabricated by a focused ion beam.
As a result, we succeeded to explore the vortex state down to 5K and to reveal vortex states even in
a sub-micron sample. Furthermore, in comparison with numerical simulations of the configuration of
vortices in various shapes, we could understand the reason of the oscillating behavior of the
melting transition temperature, which is specific in mesoscopic samples.
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