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The magnetoelectric effect is related to the symmetry of materials. It is
needed to have a useful formulation to describe the effect in terms of the symmetry in complicated
magnets. Electron spin is known as the origin of magnetism, while spin quadrupole can play an
important role in electric effects. First, we classified how the electric dipole operator is
described by the spin quadrupole operators based on the symmetry of materials. Next, we applied the
formulation to specific magnets and showed how the observed effects are explained by the theory in
cooperation with experimental groups. Through a series of our studies, we presented a practical
theory for magnetoelectric effects such as magnetism-induced electric polarization and directional

dichroism of light.
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