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Development of an innovative evaluation method for superconducting devices due
to phase transition on two-dimensional superconductors
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In order to investigate the effects of superconducting fluctuations and
superconducting-insulator transition (SIT) phenomena that occur with the reduction of dimension of
samples on superconducting devices, these phenomena were investigated for Mo-based superconducting
thin films: MoN, MoRu, MoRe, and MoRe-N. For the relationship between superconducting transition
temperature and sheet resistance in the normal state of these films with different thickness, the
result is consistent with the electron localization model. The relation between sheet resistance and

disorder depends on the material. On the other hand, the field-tuned Sl transition was observed for
MoN thin films, and all the data collapse onto two separate curves as a function of the scaling
variable. Peaks were observed in the magnetic field dependence of the Hall resistance. The mechanism
may be different between thickness-tuned SIT and magnetic field-tuned SIT.
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