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Superconductivity is well described by Bardeen—-Cooper—Schrieffer (BCS) theory. In the BGS theory, it
is assumed that the binding energy of electron pairs (strength of interaction) is much smaller than
the kinetic energy of electrons (Fermi energy). On the other hand, for the case of very strong
interaction, stronglybinding electron pairs condense, realizing Bose-Einstein condensation (BEC). With
changing the strength of interaction, these two states are continuously connected. Recently, iron-based
superconductor FeSe turned out to be a candidate material located in the BCS-BEC crossover regime and
has attracted much interest.

In this study, we synthesized single crystals of FeSe, and tried to control its band structure by applying
biaxial pressure. It is well known that the band structure of iron-based superconductors is very
sensitive to the local structure. The application of biaxial pressure changes the local structure and
hence the band structure. This leads to the change in the Fermi energy, corresponding to tuning the
effective strength of interaction. Single crystals of FeSe were grown in a three—zone tube furnace using
the chemical vapor transport method. We measured transport properties of FeSe and revealed that the
superconducting fluctuation develops from a very high temperature almost twice as high as the
superconducting transition temperature. To apply biaxial pressure, we glued FeSe single crystals on
a polycarbonate board. The superconducting transition temperature became enhanced, evidencing that the
band structure of FeSe was indeed altered.




