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We have studied the ground-state properties of a variety of quantum
many-body systems describing interacting fermions or spins, from a mathematical physics point of
view. In particular, we focused on the following two aspects: (i) topological phases of systems with

interaction and/or disorder, (ii) algebraic analysis of one-dimensional quantum systems with
spatial modulation. In the former, we have obtained exact results for the ground states of the
interacting Kitaev chain, disordered topological insulators and superconductors, and the quantum
trimer model. In the latter, there was also progress in the sine-square deformation of free fermions

in one-dimensional continuous space and that of conformal field theories. In addition, we obtained
some results for the entanglement in the ground states of solvable spin chains.
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