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Development of an innovative sensor with high-sensitivity by coalescence of
semi-conductor SOI circuit and superconductor STJ device
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The superconductor sensor devices are expected to have capability to achieve

much higher sensitivity than semi-conductor devices. However, due to the difficulties in operation
at cryogenic temperatures and getting rather faint signal outputs inside refrigerators, it is not
likely that we derive the potential of the superconductor sensors to the maximum, nor they are
widely used like semi-conductor sensors. Therefore, we aimed at establishment of an innovative
sensor with high-sensitivity as well as excellent usability by coalescence of superconductive tunnel
junction (STJ) sensor with semi-conductor FD-SOI amplifier which can deploy close the sensor inside
the refrigerator, and we almost reached the stage of practical application of the cryogenic
amplifier which can read the STJ signal response to a single photon in a range from visible to
near-infrared wavelength with sufficiently large signal to noise ratio in this study.
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