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Application of electron pair breaking by photon for terahertz wave detection
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Bismuth Cuprate High-Tc superconductors (Bi-HTS) reveal a peculiar RF
response just below the superconducting transition temperature. In this research, we studied
response mechanism and developing high quality nm-thick Bi-HTS thin films required for bolometer
aiming at applying this to terahertz sensitive bolometers operating at 77K. We choose Neodymium
Gallate (NGO: NdGaO3) as favorable substrates for epitaxial growth by Metal Organic Decomposition
(MOD) method with low dielectric loss and good transparency in the terahertz wave range. At the
first we encountered a serious problem that Ga ion diffused in Bi-HTS and totally inhibited its
superconductivity. By using the non-superconducting Bi-HTS film as a self-buffer layer to overcome
the problem, we succeeded to have epitaxially grown quality 10nm-thick Bi-HTS thin films exhibiting
superconducting transition at 75K.
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