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Through this research project, we revealed thermal spin transport phenomena
in topological superconductors. In particular, we demonstrated that in time-reversal-invariant
topological superconductors, Bogoliubov quasiparticles experience spin-dependent asymmetric
scattering at nonmagnetic impurities, reflecting the symmetry of helical Cooper pairs. Therefore,
when a temperature gradient is applied, a spin current mediated by quasiparticles flows in the
direction perpendicular to the temperature gradient, i.e., the spin Nernst effect. Furthermore, we
revealed that in nonunitary superconducting states with broken time-reversal symmetry, the spin
Seebeck effect® occurs in which spin current flows in the direction along the temperature gradient.
Our findings suggest that the symmetry of Cooper pairs in topological superconductors can be
directly detected by observing these thermal spin transport phenomena.
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