©
2019 2023
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In this project, we have investigated the emergent spin-orbit coupling,
which arises from the coupling between a proper crystal structure and antiferro magnetism. We have
elucidated the mechanism and the conditions for emergent spin-orbit coupling in cases of collinear
and non-collinear spin structure, and have summarized the symmetry of cluster units, and the
essential gradients for spin-current generation, anomalous Hall effect, etc. We have also developed
the software that can perform symmetry decomposition of the model Hamiltonian by means of
symmetry-adapted multipole basis. We have also formulated to extract essential model parameters from

linear and nonlinear response functions. These results have led to the world-wide trend in
antiferromagnetism that is called "altermagnetism®.
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