Optical Responses of a Single-Quantum-Wire FET
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Fig.1: Schematic structure of n-type doped T-shaped quantum wire. The cross-sectional region of 14nm quantum well (stem well) and 6nm quantum well (arm well) works as a 1D wire. The stem well is modulation doped and connected to the ground level. We tune 1D electron density in the wire by applying gate voltage (Vg). Excitation and detection are perpendicular to each other both in light directions and in polarizations, to eliminate intense laser-scattering noises.
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Fig.2: Experimental (a) and theoretical (b) spectra of PL (red) and PLE (blue), where 1D electron density increases with the applied gate voltage. Each spectrum is normalized by peak intensity. The evolution of the spectra shows metal-insulator crossover, where the peaks of excitons (X) and trions (X-) evolve to band-to-band transitions in the presence of an electron plasma. The theoretical curves are calculated with the free-particle approximation.










