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Investigation of the field theories for topological insulators and unified
models of elementary particles
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Topological insulators have a gap that is stable under continuous

deformation of parameters. It 1s known that a bulk topological insulator is characterized by a
topological invariant called such as the Chern number. In finite topological insulators there appear
characteristic edge states at the surface and the gap closes. To get insight into the phenomena and
seek for possible application to unified theories of elementary particles we have introduced
periodic lattice models of topological insulators and investigated the response of energy epectra
with applied electromagnetic fields. To compare field theoretical approaches we have also studied
the eigenvalue problem for Dirac operators on uniformly magnetized tori in arbitary dimensions and
give a construction of exact zero-mode solutions.
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