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In this work, we aimed 1) to verify that Bi/Ni bilayer is a topological
superconductor by measuring the spin transport properties and 2) to demonstrate “ Topological
Josephson junction” with arbitrary phase using the Bi/Ni bilayer superconductor. We first performed

spin transport measurements in Bi/Ni nanowires. The estimated spin diffusion length of Bi/Ni
nanowires is 3 nm, which is shorter than that of thin Bi films. This result indicates that the Ni
layer has a magnetic moment. The spin Hall signal in Bi/Ni below the superconducting transition
temperature is enhanced by 1000 times compared to that above the transition temperature. In
addition, it has a peculiar peak near the zero field, which has been never observed in an s-wave
superconductor. We also fabricated Josephson junctions using the Bi/Ni bilayer superconductor. We
are now investigating the relation between the critical current and the ferromagnetism of the Ni
layer.
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