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First-principles study of physical phenomena induced by spin-orbit interaction
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We have developed first-principles calculation methods to analyze physical
phenomena originating from spin-orbit interaction. A new formula for the magnetocrystalline anisotropy
energy of magnetic materials using orbital angular momentum matrix (2x2 matrix resolved by spin index)
has been proposed, and is applied to L10 alloys. Electronic structures of trigonal tellurium and selenium

are also studied. These crystals have no inversion symmetry. It is found that a Weyl semimetal phase
appears under pressure. The spin texture is hedgehog-like around the H point and the number of spin

rotations varies on the kx-ky plane.
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