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Developments of High sensitive Quantum Dot Detectors for Radio and Infrared
Astronomy
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Currently, in astronomical research fields of distant galaxy, black hole,
atmospheres of planets in solar system and exoplanets, and astrobiology, there is a constant increase in
demand of highly sensitive observations of weak spectral lines. We started developing novel, highly
sensitive quantum-dot detectors employing carbon nanotube (CNT-QD) in radio to infrared/visible bands and
a spectroscopic receiver system using these detectors. In this study, new CNT-QDs with improved
fabrication processes are integrated into two-dimensional quasi-optical antennae. The model for the study
of nonlinear current-voltage characteristics of the CNT-QD induced by Coulomb blockade, Coulomb
staircase, and Photon-assisted tunneling effects was also developed. This numerical simulation is useful
for designing RF and IF impedance matchings for CNT-QD circuits, physical properties of the CNT-QD,
fabrication processes, and optimization of operational conditions.
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