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Development of precise_control and observation of vortex motion and their
application to non-equilibrium science
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By preparing anisotropic vortex lattices, which cannot be realized in
ordinary solids, under an applied field tilted from the normal to the plane of a superconducting
film, we study a dynamic-melting phenomenon of the fast driven lattices associated with an increase
in the vortex density, using a mode-locking technique. The results show that a melting condition of

the anisotropic lattices is determined only by the shorter side of the distorted lattices
regardless of the shape of the lattices. In contrast, vortex assemblies with disordered initial
configuration become gradually ordered under the application of ac drive. By developing two-step
measurements of transient voltage responses, we find that the vortex configuration during the
dynamic ordering is separated into disordered and ordered regions and that the ratio of the
disordered region increases with the number of cycles.
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