©
2017 2020

VMC

Development of VMC with the Wannier localized orbitals and its application to
strongly correlated superconductivity in disordered systems
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There are two remaining issues in cuprate superconductivity: (i) _the
possibility of non-doped superconducting transition in T"-type cuprates, and (ii) the origin of the
pseudogap state observed in the low carrier density region of T-type ones. For (i), we have
investigated the possibility of a superconducting transition within the fluctuation exchange
approximation using a two-band effective model that explicitly incorporates the oxygen 2p orbital
degrees of freedom in the Cu02 plane, and found that the superconducting transition is possible as
reported in experiments. As for (ii), it was found that the experimental findings such as the Fermi
arc and charge density wave states can be described satisfactorily by considering the staggered flux

state in the realistic band structure.
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