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Exploration of physical properties of monochalcogenide in ultra-thin film form
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To study the impact of the reducing the thickness on the physical properties
of monochalcogenides, we applied thin-film growth technique to iron-based superconductor FeSe and
semiconductor InSe. While a bulk FeSe exhibits a superconducting transition temperature (Tc) at 8 K,
Tc is greatly improved to 40 K for a monolayer FeSe. We established tunneling spectroscopy device

based on FeSe by using InSe as a tunneling barrier, which allows a direct comparison between
resistive Tc and superconducting gap. For InSe thin films, we found that a optical bandgap of InSe
is increased from 1.2 eV for bulk to 3.2 eV for monolayer.
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