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Many-band effect in magnetic responses and transport properties
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Electrons in solids occupy the part of the infinite number of bands. Many
electrical properties can be understood in terms of a single band near the Fermi energy. However,
there are several physical quantities such as magnetic responses and transport properties, which can

be understood in terms of the multi-band effects. Recently, the peculiar responses due to the
multi-band effect have been clarified theoretically in Dirac electron systems and exitonic
insulators. In this project, we clarified the following four points in a unified picture of the
multi-band effect. (1) The multi-band effect in the conductivity under a magnetic field. (2)
Derivation of the new formula for the orbital magnetic susceptibility using localized orbitals. (3)
Physical properties in several nodal-line materials. (4) Exitonic insulators and photoinduced
dynamics of Dirac electrons.
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