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In this study, we investigated the electronic states in Fe-based and cuprate
superconductors based on the higher-order many-body effect described by vertex corrections. As a
result, we found that the orbital fluctuations are developed in electron-doped FeSe thanks to the
interference between spin fluctuations. The high-temperature superconductivity appears due to the
orbital fluctuations. Also, the pressure-induced magnetic transition in FeSe is well explained based
on this study. We also showed that the resonance-like structure obtained by neutron scattering
measurement is consistent with the s++ wave superconductivity due to orbital-fluctuations. In
addition, we proposed the bond and spin-current orders as the origins of recently discovered
charge-density wave and the pseud-gap nature in cuprate superconductors.
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