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Interaction effects in spintronics
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(1) Microscopic calculations have been performed on the topological Hall
effect, topological spin Hall effect, and spin-motive forces for collinear and/or canted
antiferromagnets, where the Berry phase picture (which assumes adiabatic process) breaks down and
non-adiabatic processes become important. The emergent electromagnetic (or spin-motive) field and
emergent spin vector potential in antiferromagnets have been identified. (2) Microscopic
calculations of spin-transfer torque in antiferromagnets have been performed. (3) Magnon-drag
processes in the presence of topological spin structure have been studied. (4) Microscopic theory of

Dzyaloshinskii-Moriya interaction mediated by band electrons with strong spin-orbit interaction
have been developed. (5) Effects of spin-orbit interaction on mechanical spin-current generation
have been investigated microscopically starting from a multi-orbital tight-binding model.
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