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Strong correlation and strong coupling effects in the excitonic ﬁhase and its
vicinity region based on the first-principles calculations and the quantum
many-body calculations
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The two-band Hubbard model, which is the basic model for high-Tc cuprate
superconductors, is investigated using dynamical mean-field theory, which allows non-perturbative
consideration of electron correlation effects. Based on the analytical expression of the
superconductivity susceptibility derived from the Bethe-Salpeter equation, the superconducting
transition temperature Tc is numerically calculated with high accuracy using the exact
diagonalization method. As a result, a detailed superconducting phase diagram of this model is
obtained for the first time. For the electron-hole two-band Hubbard model, which is the basic model
of the excitonic phase, the excitonic susceptibility is calculated with good accuracy using the same

calculation method, and the exciton transition temperature Tc is_determined by its divergence. As a
result, a detailed exciton phase diagram for this model as functions of Coulomb interaction and
band splitting is obtained for the first time.
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