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We applied cluster multipole theory to predict the magnetic structure of
antiferromagnetic materials and combined it with first-principles high-throughput calculations to
explore and design functional antiferromagnetic materials. Actual synthesis was performed on three
compounds of iron, manganese, and cobalt, and it was confirmed that they indeed exhibit anomalous
transverse conductivity. In addition, theoretical studies on switching of magnetic order by electric

current and tunneling magnetoresistance in antiferromagnetic materials were conducted. Furthermore,
by focusing on spin space groups that exclude the constraints imposed by spin-orbit interaction, we
developed a method to identify properties driven by non-trivial magnetic structures conveniently.
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