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Vortex dynamics in nano-structured superconductors
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Using the Molecular Dynamics method, vortex lattice melting in a nano-sized
superconductor was studied. We found that the standard deviation of vortex positions for time
average shows a sharp rising when temperature is increased. And this indicates melting of the vortex

lattice. We found this melting temperature depends on number of vortices. Using the Ginzburg-Landau

equations, we found that in a composite structure with d- and s-wave superconductors, the
twin-boundary affects the spontaneous half-quantized magnetic flux and fractional magnetic fluxes
appear ends of the twin-boundary. In a superconductor/chiral magnet double layer, magnetic flux and
anti-magnetic flux appear alternatively. Increase of the transition temperature of nano-sized
superconductor with decreasing the size, is explained by discrete energy level of confined
superconducting electrons. And we show that using the Gor’ kov equations, the impurity scattering
causes stepwise decrease of the transition temperature.
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