Exciton Aharonov-Bohm effect and kinetics in nanostructures 
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Nanorings have attracted a lot of interest recently. The possibility to observe the Aharonov-Bohm effect for neutral, but composite particles – excitons - gained a special focus. There are not only contradictory experimental results, namely: spectroscopy of ensemble of type II dots showing a signature of exciton Aharonov-Bohm effect (x-ABE) [1] but also the single type II dot spectroscopy without any evidence of x-ABE [2]. Even theoretical investigations based on different models showed discrepancies which we have explained recently [3]. 
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	Figure 1:  a) Absorption spectra for the InP/GaAs dot (radius r=8 nm). Gauss broadening with  =0.52 meV.  b) and c): Correlated hole and electron density at B = 0 T. Dot boundaries are shown as dashed circles. 


We present calculations of absorption spectra, wave functions and kinetics of different nanostructures. As an example an absorption spectrum and corresponding correlated densities of the ground state of InP/GaAs quantum dot with strain are shown in Fig. 1. The ring-like topology of the hole density, which is a necessary condition for the observation of x-ABE [4], is clearly visible. The kinetics is of special interest since for stronger magnetic fields the ground state is optically dark. This results in an increase of the exciton lifetime.
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