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Theory for exciton condensation and novel superconductivity induced by interband
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In this research project, I have clarified the emergent mechanism and
detailed property of the exciton condensation induced by interband interaction and electron-lattice
interaction by using an ideal and a realistic theoretical models. 1 also have introduced the
original electron-hole transformation to dramatically reduce the computational cost in the
variational Monte Carlo method, and made massive calculation possible.

I also have studied the model that introduced the intradimer charge degree of freedom and long-range
Coulomb interactions, and revealed the phase competition and emergent mechanism of
superconductivity in molecular conductors k -(BEDT-TTF)2X. As for superconductivity, I have found a
novel superconducting symmetry characteristic to the system with geometrical frustration. It is
beyond the usual theory based on the analogy to the cuprate high-temperature superconductors.
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