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The purpose of the present research is to unveil the origin of the high
critical current in surface/ultrathin superconductors using microscopic electrical conductivity
measurements. First, we searched for the condition to grow a high-quality one unit-cell (1UC) thick
FeSe superconducting film on SrTi0O3(001) substrate. We found that a large domain 1UC FeSe can be
grown by co-depositing Fe and Se at the substrate temperature of 520 degrees from scanning tunneling

microscopy (STM) measurements. Furthermore, we found that the superconducting properties of 1UC
FeSe film showed local variations from scanning tunneling spectroscopy (STS) measurements at 5 K. We
will clarify how these local properties affect the magnitude of the critical current from scanning
tunneling potentiometry (STP) measurements in the near future.
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