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Theoretical perspectives on novel quantum phases generated by excitonic
condensation
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Research on excitonic condensation in correlated electron systems is
entering an era of explosive development. In the present study, we aim to deepen the theory of pair
condensation mechanism of fermionic systems, which is in analogy with the theory of
superconductivity. Comprehensively working on the study of three items of spin-singlet excitonic
systems, spin-triplet excitonic systems, and spin-orbit coupled systems, we obtained some important
research results such as elucidating the anomalous normal state in Ta2NiSe5 in the spin-singlet
excitonic system, magnetic multipole order, spin current, and k-space spin texture in the
spin-triplet exciter system. We believe that such results have a great spillover effect that
transcends the boundaries of fields in the study of quantum condensation in, e.g., heavy fermion
materials, semiconductor double layer systems, and ultracold atomic systems.
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