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Excitonic states in the semimetallic Ta2NiSe5 under high pressure have been
investigated on the basis of the realistic quasi one-dimensional three-chain Hubbard model. It has
been shown that the system shows three types of Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) excitonic
orders characterized by the condensation of excitons with finite center-of-mass momentum
corresponding to the three types of nesting vectors of Fermi surfaces. It has also been found that,
near the FFLO excitonic phase, the largely enhanced excitonic fluctuations mediate the Cooper pairs
with finite center-of-mass momentum resulting in the FFLO superconductivity. In addition, we have
studied the electron correlation effects by using the dynamical mean-field theory and have found
that the excitonic state with a huge effective mass of the quasi-particles is realized in the strong

correlation regime.
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