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Surface states at Anderson transitions in topological phases
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We have found that two-dimensional surface states of the three dimensional weak
topological insulator with a stacked structure remain delocalized irrespective strength of disorder if
hoppings between layers are homogeneous. However, if the hoppings between layers induce dimerization
effects, electric states of the surface states show a localized-delocalized transition at a certain
strength of disorder, whose universality class belongs to the two-dimensional symplectic class. We have
also developed an efficient method to numerically calculate the scaling dimension of descendant operators
at the two-dimensional integer quantum Hall transition. Furthermore, we have developed systematic
procedures to identify symmetry and calculate topological numbers of time-evolution operators which could
exhibit Floquet-topological phases. We have succeeded to explain the robustness of surface states of the
one-dimensional quantum walk against disorder by using arguments of topological phases.
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