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Realization of strong coupling states between a single electron and terahertz
photons using GaAs semiconductor lateral quantum dots

Kuroyama, Kazuyuki
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To realize coherent coupling between electrons confined in quantum dots and
on-chip terahertz (THz) resonators, we fabricated an on-chip THz optical resonator and a nearby
quantum dot formed by the surface gate electrodes on a GaAs/AlGaAs heterostructure wafer having a
two-dimensional electron system. The sample was externally irradiated with THz electromagnetic
waves, and we measured the photocurrent spectrum of the quantum dots. As a result, we observed the
cyclotron resonance of the two-dimensional electrons and the electronic excitation in the quantum
dots, and both show an anticrossing signal against the resonance mode of the THz optical resonator,
indicating a coherent coupling between these electronic excitations and the THz optical resonator.
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