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Control of the interlayer coupling in_iron-based chalcogenide superconductors
and application to superconduting devices with tunable properties
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Iron-based chalcogenide superconductors attract much attention in novel
quantum-mechanical properties, while the crystal structure is the most simple among a family of
Fe-based superconductors. In this study, we investigate the application of electrochemical method to

monocrystalline superconducting devices, which was considered to be difficult.

We fabricate a narrow bridge structure into Fe(Se,Te) single crystals and confirm both the increase
of the superconducting transition temperature and the decrease of the residual resistivity as the
time of electrochemical reactions is increased. The microfabrication of monocrystalline devices is
useful to reduce the reaction time largely. The application of the electrochemical method to a small
junction made of Fe(Se,Te) crystals is found to enhance the hysteretic behavior appeared in the
underdamped Josephson junctions. This strongly suggests a possible formation of intrinsic Josephson
junctions in Fe(Se,Te) superconductors.
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