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Abstract

Quantum dots (QD) are an ideal system for the study of fundamental quantum physics, and are also promising as building blocks for quantum computing.  Optical properties of individual quantum dots as well as the spectroscopic behaviors of their interactions are crucial to the understanding necessary for their applications.  We apply a subsurface solid immersion (SSI) technique to the confocal scanning microscopy and achieve a spatial resolution of /3 that is significantly beyond diffraction limit.  This high resolution enables us to probe individual QDs without isolating them from their environment.  The SSI microscopy also provides six times higher throughput than conventional optical microscopy and makes it possible to perform intensity-sensitive experiments.  Spectral images of individual QDs are obtained to map out distributions, to choose single QDs of interest, and to identify spectral lines from the same QD.  Power-dependent photoluminescence (PL) spectroscopy manifests the excitonic and multi-excitonic processes in the single QDs.  Time-resolved PL spectroscopy reveals the fast capture and relaxation processes in the self-assembled InGaAs/GaAs QD system, and the long lifetime of excitons in the ground state.

