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Artificial control of superconducting transition temperature and its
applications to detector devices
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he superconducting transition temperatures (Tc) have been considered to be
material-specific values, but recently it has been pointed out that, in superconducting hyperbolic
metamaterial structures, the effective dielectric constant is asymmetric in the parallel and
vertical directions of the film, possibly enhancing the Cooper pair’ s attracting interaction. In
this study, we fabricated 3- and 5-layer MKIDs using a well-established and reproducible
superconductor (Al)-insulator(Al10x) multilayer thin films (Al layer thickness of about 8 nm) to
verify the superconducting transition temperatures by measuring microwave transmission gain between
2-8 GHz. Then, Tc values of 1.7-1.8 K were observed for Al thin films (bulk Tc~1.15 K), but the
effect of the hyperbolic metamaterial was not confirmed.
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