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Theoretical study of spin transport in heterogeneous order state
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1)We have theoretically predicted that long-range spin current is driven by phase
difference between two superconductors in ferromagnetic Josephson junction. 2)We have shown that
superconductor/ferromagnetic insulator/superconductor junction is a promising potential of this junction
as spin pumping device by applying DC voltage.3)We have proposed how to observe the breathing mode of
domain wall by the Josephson junction having a ferromagnetic layer, with a magnetic domain wall between
superconducting electrodes. 4)We have theoretically studied the Josephson effect in a
superconductor/normal metal/superconductor (S/N/S; Josephson junction composed of s-wave Ss with N which
is sandwiched by two ferromagnetic insulators (Fs), forming a spin valve,in the vertical direction of the
junction. We have shown that o-pi transition can be freely controlled. It is expected that result
indicates a promising potential of this junction as a O-pi switching device.
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