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Emergence and electrochemical control of Josephson effects in microfabricated
single crystals of iron chalcogenide superconductors

Kitano, Haruhisa
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Iron chalcogenide superconductors have minimal superconducting units and
show various quantum-mechanical phenomena. We investigate the emergence and control of Josephson
effects, intrinsic to this system, by using the microfabrication and electrochemical methods applied

to high-quality single crystals.
We succeed in measuring the depairing current density, which determines the critical velocity of the
superconducting Cooper pairs, by reducing the cross sectional area of narrow bridge devices and
preventing the generation of flux quantum. Furthermore, we observe the dynamical enhancement of
non-equiltbrium Josephson current in the current-biased short bridge devices with the lateral area
less than 1 squared micrometer. This suggests a possibility of the electrochemical adjustment of
Josephson junction properties.
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