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Exploration of Far-infrared-radiation Techniques
Based on Quantum Structures and Investigation
of Quantum Phenomena

Susumu Komiyama (The University of Tokyo)

Two types of far-infrared/sub-millimeter-wave photon detectors,
operated respectively in the presence and in the absence of magnetic fields,
have been developed by using single electron transistors (SETs). The
achieved sensitivity exceeds that of conventional detectors by several
orders in magnitude. Higher speeds of the photon detection were achieved
through the radio frequency operation. A scanning microscope has been
developed in the far-infrared range, and applied to semiconductor quantum
devices, which yielded imaging of non-equilibrium electrons. In fractional
quantum Hall edge channels, hyperfine interaction was found between the
electron spins and nuclear spins, suggesting possible Q-bit using the
fractional quantum Hall edge channels.
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