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Electrical manipulation and read-out of quantum states in zero-dimensional
guantum dots by nanogap metal electrodes is expected to bring about innovation in quantum
information processing. In this study, we have investigated a way to_control quantum states in
nanostructures mainly by terahertz wave. We succeeded iIn characterizing electronic properties on
off-equilibrium states in InAs (QDs by terahertz photocurrent spectroscopy. Moreover, an
electric-field control of quantized conductance in gold quantum point contacts was demonstrated by
adopting a liquid-gated electric-double-layer transistor geometry. Furthermore, we extended our
research to some new materials including InSb quantum dots and GaSb quantum wells. These works are
opening a way for novel quantum information applications of quantum nanostructure systems.
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