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At the surfaces/interfaces of topological materials, we can find exotic
states in which internal and propagation degrees of freedom are strongly coupled. We explored the
potential of these materials through the analyses on the diversity of the exotic states and on the
propagation characteristics of quantum wave packets with novel internal structures interpreted as
transcriptions of such characteristics. For example, we characterized the surface states of a
slab-shaped weak topological insulator through the discovery of an even-odd effect in the number of
layers on its projected band structure. It was also shown that by using various conduction electron
spin currents that reflect the above diversity, helical magnetism can be induced in
ferromagnetically coupled localized spins even in the case like an annular arrangement. For photon
systems, we clarified the propagation characteristics of optical wave packets with toroidal vortex
structure and of optical vortices in periodic structures.
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