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Large thermoelectric response in ultra-thin films of iron-based superconductors
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In this research subject, we have investigated thermoelectric properties of

FeSe ultra-thin films by utilizing the strong electric field induced in the electric double layers.
FeSe thin films with the thickness of ~20 nm showed the semiconducting behavior of electrical
resistance, while the FeSe films became metallic with reducing the film thickness. We systematically
controlled the film thickness with electrochemical etching technique and measured the temperature
dependence of the resistivity and the Seebeck effect. It was found that the superconducting
transition temperature was raised up to ~50 K and the Seebeck coefficient became 100 times larger,
accompanying the reduction of the thickness of the FeSe films. The present results would lead to not
only the understanding of the electronic properties of monolayer FeSe but also the development of
novel thermoelectric materials.
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