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Theoretical study and design of novel properties of topological insulators
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We found that metallic 1D states on dislocations in three-dimensional topological
insulators enhance the thermoelectric figure of merit at low temperature. We also found that the
interface states between two topological insulators depends on the chiralities of surface Dirac cones. In
particular, when the “ interfacial symmetry” is preserved at the interface, we find that the band

structure of the interface states closes its ?ap on a loop, which is unexpected for usual interface
states. Finally, we studied the Weyl semimetals from the viewpoint of the topology. We calculated the

general form of the band dispersion of its surface Fermi arcs, and the change of the Fermi arcs upon
change of some parameter, and their dependence on the surface terminations.
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