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With regard to the electrical conductivity in nano-structured conductors
described by tight-binding models, we performed calculations using the recursive Green"s function
method, and developed large-scale calculation scheme using singular value decomposition. Based on
them, we made various theoretical predictions of electrical conduction in strained graphene and
topological insulators. In addition, within the t-J model describing high-temperature
superconductors and Ginzburg-Landau theory derived from it, we have studied electronic states and
diamagnetism in terms of the self-consistent harmonic approximation and other methods. Based on the
above findings, novel devices have been proposed.
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