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I have been studying the change in ener?y eigenvalues of quantum systems
under the variation of a control parameter. The bulk of eigenvalues belongs to the same band, but
the so-called edge eigenvalues change bands to which they belong, accompanying the variation in the
parameter, which is characterized as a spectral flow. In the classical limit, the quantum
Hamiltonian gives rise to a semi-quantum Hamiltonian defined on a manifold, and the bulk of the
eigenvalues of the quantum Hamiltonian are viewed as corresponding to the eigenvalues of the
semi-quantum Hamiltonian.If the base manifold is a two-sphere or a two-torus, the first Chern number

of the eigen-line bundle associated with an eigenvalue of the semi-quantum Hamiltonian changes
against the parameter. The change in the Chern number is exactly the same as the spectral flow for
the initial quantum Hamiltonian. This fact is understood as a bulk-edge correspondence. The present
study gives several examples of great interest.
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