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Elucidation of phase diagram and mechanism of superconductivity in strongly
correlated multi-orbital electron systems
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In this study, the universal understanding of whole phase diagram in
iron-based superconductors particularly progresses. lron-based superconductors with high
superconducting transition temperature were first discovered in Japan. By using the self-consistent
vertex correction (SC-VC) method, which we had newly developed, it has been cleared that the new
interaction between spin and orbital is induced by the vertex correction, and the orbital
fluctuations increase mutually with the spin fluctuations.

From this result, spin order, orbital order, and superconductivity in phase diagram of iron-based
superconductors are understood independently of materials by the vertex correction. In addition, the
peculiar wavenumber dependence of orbital polarization energy in the orbital-ordered phase of
iron-based superconductors observed in experiments is reproduced independently of materials by the

theory based on the SC-VC method.
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