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Research on highly sensitive terahertz detector aiming at quantum noise limit
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In this study, a terahertz SIS mixer have been developed aiming at further
improvement of the sensitivity by improving the current SIS mixer with the best performance in the
world so far. It was experimentally revealed that our NbTiN films for replacing Al with RF loss used

in the tuning circuit has low loss in the terahertz band. We succeeded in reducing the degradation
of the current-voltage characteristics of Nb tunnel junctions, caused bg connecting NbTIN wirings
due to the superconducting energy gap difference between Nb and NbTiN, by increasing the thickness
of the Nb electrodes. Although our newly-designed prototype SIS mixers still showed slight reduction
of the gap voltage in the current-voltage characteristics due to the fact that the upper and lower
Nb electrodes were not able to be made thick enough due to the restriction of the fabrication
process at the present time, this result suggests a useful guideline for the future development.
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