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We have focused on determinants and harmonic oscillators and their

deformation by parameters.

Regarding the former, we have studied the followings: concrete calculations on the known result of
the multiplicities in the irreducible decomposition of the plethysms by a new approach, the spectrum
of the analog of the Cayley graph determined by pairs of finite groups and their subgroups, the
description and applications of representation-theoretic and combinatorial objects brought by the
parameter deformation of determinants and the relative invariants derived from them.

In the latter, we have studied the followings: parameter deformations of harmonic oscillators,
including the structure of special values of their spectral zeta functions and the generalization of
the automorphic integrals arising from them, eigenvalue degeneration in parameter deformations of
closely related interaction models, and supercongruences satisfied by the Apery-like numbers.
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