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Construction of microscopic theory of new quantum critical phenomena in
strongly-correlated electron systems
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Exact formulas of diagonal conductivity and Hall conductivity are derived
from the Kubo formula in hybridized two-orbital systems with arbitrary band dispersions. On the
basis of the theoretical framework for the Fermi liquid based on these formulas, quantum transport
phenomena in the periodic Anderson model are clarified. The theoretical framework of the magneto
volume effect near the magnetic quantum critical point is constructed. On the basis of the
self-consistent renormalization theory of spin fluctuations, the specific heat, the
thermal-expansion coefficient, and Gruneisen parameter are formulated.
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