©
2021 2023

Operator-theoretical study of the Eliashberg equation in strong-coupling
superconductivity

Watanabe, Shuji

1,200,000

It is highly desirable to solve the Eliashberg equation in superconductivity
from the viewpoint of operator theory. We dealt with the case where the coupling between an
electron and a phonon is small enough, and found out a suitable condition on the potential in the
Eliashberg equation. We apply fixed-point theorems to the nonlinear integral operator defined on a
suitable set of our Banach space, and gave an operator-theoretical proof for the existence and
uniqueness of the solution to the Eliashberg equation under the condition above. Moreover, we showed
the continuity and smoothness of the solution with respect to the temperature. Furthermore, we
showed the existence, uniqueness, continuity and smoothness of the solution when the constant
external magnetic field is applied in the case where the coupling between an electron and a phonon
is small enough.
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