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Theory of nonlinear response phenomena in noncentrosymmetric magnets
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Through this research project, we investigated the rectification effect of
spin currents in magnetic materials with broken inversion symmetry. We revealed the possibility of
rectifying nonlinear spin currents via processes such as two-spinon or two-magnon processes. In
addition, we derived a general formula for one-magnon processes using nonlinear response theory and
demonstrated the potential to generate a large light-induced spin currents using the bilayer system
of Cr halide materials. Additionally, we achieved numerous results beyond the initial plan,
including the discovery of orbital responses in topological insulators. Thus, we not only achieved
all the initial goals of the project, but also surpassed them with numerous additional
accomplishments.
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