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Variational Monte Carlo study on an excitonic condensation state
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To study the possibility of an excitonic insulator which application is
expected as a novel optical device, we investigated the stability using a variational Monte Carlo
calculation. As a lattice model for the excitonic state, we adopted a general two-orbital Hubbard
model, in which the strength of electron correlation and potential between orbitals on a site can be

changed depending on the materials. Although the appearance of the excitonic insulator is not
determinately observed, our calculation results indicated that such an excitonic order is
universally stabilized in a wide range of parameters. Thus, the excitonic insulator should be
detected in many materials, and its application should be also achieved with sufficient possibility.
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