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Theoretical calculation of the electronic structure of topological insulators
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We have conducted a theoretical study of topological band insulators, whose
electronic structure is characterized by their metallic surface states. In our study, instead of adopting
the standard slab approximation, we treated truly semi-infinite crystal surfaces by using the embedded
Green"s function technique of Inglesfield. We performed first-principles calculations within density
functional theory to reveal the energy dispersion relation of the surface bands of topological band
insulators such as Bi2Se3. Also, we developed a method to judge if a band insulator is topologically
trivial or nontrivial from the behavior of its embedding potential within a projected bulk energy band
gap-. Parallel to this, we studied the electronic structure at the interface between a topological band
insulator and a strongly correlated Mott insulator by applying the layer dynamical mean-field theory to a
model tight-binding Hamiltonian with a local Coulomb repulsion energy.
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