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Localization and quantum Hall effect in two-dimensional carbon material graphene
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The quantum Hall effects in grpahene have been theoretically studied. Based on the Dirac
fermion model and the scaling analysis, it was found that the quantum Hall phases can
survive even in the weak magnetic field limit. In a strong magnetic field, the ground state
and the Kosterlitz-Thouless transition were clarified. In the doped regime, the fractional
quantum Hall states are realized. The gaps at a number of filling factors are computed.
The phase structure of a topological insulator which is one of related material of graphene
was also studied.
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