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Theoretical study of seeking for novel topological phenomena and methods of
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The expected value of the polarization operator in the ground state, in
strongly correlated quantum systems is a physical quantity that includes not only the distinction
between the conducting phase and the insulating phase, but also the topology of the system in the
insulating states. We found that it has a role of amplifying and extracting topological information
in various one-dimensional quantum systems when expanded as expected values in terms of excited
states. In addition, we analyzed the behavior of the polarization operator near the topological
phase transition. Furthermore, we constructed the generalized Hubbard model with the exact ground
states on corner sharing lattices related to the topological state. We performed rigorous
calculations of quantities related to topological information such as entanglement entropy.
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