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A Quantum-Dot Detector in the Far-Infrared Range

Susumu KOMIYAMA

A photon detector in the far-infrared region is described. The detector comprises parallel double
quantum dots (QDs) formed in a GaAs/AlGaAs single heterostructure crystal by biased metal
gates. The two QDs are coupled electrostatically, while one of the QDs is operated as a charge-
sensitive single electron transistor (SET). When a photon is absorbed by the other QD through
plasma resonance (about 0.5 THz), one electron escapes to an outside reservoir leaving a hole
in the second QD. This ionization of the second QD, in turn, affects the electrochemical potential
of the first QD, thereby causing a detectable change in the SET conductance through the first QD.
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