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We have studied a variety of lattice models that describe systems of strongly in
teracting fermions, bosons, and spins. Examples of the models include Bose- and Fermi-Hubbard models, and
the quantum hard-square model. Various exact and/or rigorous results were obtained by exploiting the integ
rability or using some mathematical tools like the Perron-Frobenius theorem. For example, we have proved a

natural analogue of Nagaoka®s theorem in the SU(n) Hubbard model. We have also studied entanglement spect
ra of solvable lattice models in two dimensions by combining analytical and numerical techniques. The resu

Its obtained suggest that the entanglement Hamiltonian of the valence-bond-solid (VBS) state is well descr
ibed by the one-dimensional Heisenberg model.
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