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In an iron-based superconductor FeSe, the density of the conduction
electrons is quite low, and the attractive interaction between the electrons leading to the
electron-pair condensate and forming a superconductivity is unusually strong. Consequently, it is
considered that the superconductivity occurring in this material cannot be described by the
conventional theory describing superconducting properties in most of the materials discovered so
far. In fact, two strange observations, a high field superconducting phase suggestive of the
presence of a strong Pauli paramagnetism (or Zeeman effect) and a unusually broad fluctuation region

at higher temperatures than the superconducting transition line in weak magnetic fields have been
found there. In the present research, a theory is developed to explain the unusually strong
fluctuation effect by extending the conventional superconducting fluctuation theory, and main
experimental results in FeSe in maghetic fields have been explained.
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