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Enhancing the superconducting critical temperature by single layer films
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The superconductivity in Fe(Se,Te) was reported just after superconducting

FeAs compounds were discovered by the Hosono group in 2008. At the beginning, the Tc of Fe(Se,Te)
may not go over 15 K, but it was reported in 2012 by the Chinese groups that the Tc of monolayer
FeSe films on SrTiO3 substrates may reach 77 K. Furthermore, very recently (during the period of
this Kakenhi research), it was announced by several groups including Japanese groups that Tc as high
as 40 K can be reached in FeSe ultrathin films given carrier injection and/or electrochemical
etching by an EDLT (Electric Dipole Layer Transistor). Therefore such experiments have also been
performed in our research. As a result, we achieved Tc ~ 50 K in FeSe films consisting of several
molecular layers on Al203 substrates, which demonstrate that a SrTi03 substrate is not prerequisite
to achieve high-Tc in FeSe films.
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