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Development of Terahertz Photon Counting Technology for Astronomical Observation
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Various key technologies to realize the terahertz photon counting detectors
for astronomical observation are studied and developed. We decided to integrate a superconducting
tunneling junction (SIS junction) into a ﬁhoton counting detector. For this we developed a
superconducting tunnel junction (SIS) with low leakage current at CRAVITY facility in AIST, and
successfully realized a junction with leakage current as low as 1 pA. Based on this achievement we
designed an SIS detector with a twin-slot antenna and a choke filter, and evaluated the performance
by numerical simulations. The design of the readout circuit is also studied, which includes the
first stage FET mounted next to the SIS detector. In order to cool these devices, we also developed
a helium-4 sorption cooler, which has relatively high cooling power. These achievements will play
important roll to realize the photon counting detectors for terahertz astronomy.
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