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Cooperative effects of electron correlation and orbital-lattice coupling and
pairing mechanism in the multi-band systems
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The superconductivity in multi-band electron systems is investigated by
using the theoretical approach recently developed for iron-based superconductors. On the basis of
the 36-band d-p model for Al5-type superconductors derived from the first-principles calculations,
the effect of the intersite d-p Coulomb interaction is found to results in the orbital orders
responsible for the structural transitions called the martensite transformation for both cases of
V3Si1 and Nb3Sn, and also results in the orbital-fluctuation-mediated superconductivity with a
relatively High-Tc. Transition metal chalcogenide Ta2NiSe5, a promising material for the excitonic
insulator, is investigated on the basis of the quasi-one-dimensional three-chain Hubbard model and
is found to show remarkable Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) excitonic orders whose
fluctuation mediate FFLO superconductivity as expected to be observed in semimetallic Ta2NiSe5 under

high pressure.
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