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Abstract

 Excitons in quantum wires (QWRs) are normally localized by structural disorder, which induces spatial fluctuations of the heterostructure confinement potential along the wire axis [1,2]. Several experimental approaches were used to evidence the role of disorder in the optical spectra of QWRs. They are often based on an improvement of the spatial resolution, which is reached either by near field scanning optical microscopy or by a shadow mask technique. The presence of disorder could also be evidenced by its effect on the radiative lifetimes of localized excitons [3,4]. 

We will present an alternative approach to study exciton localization, which relies on the observation of negatively- and positively- charged excitons in modulation-doped V-groove quantum wires (QWR) [5]. We discovered that the energy difference between the charged exciton resonance and the excitonic resonance, often referred as the « charged exciton binding energy » is larger for negatively-charged excitons than for positively-charged ones. Yet, theory predicts that, as a consequence of the effective-mass difference between electron and hole, positively-charged excitons are more strongly bound than negatively-charged excitons. We demonstrate that localization along the QWR is crucial to account for this surprising behavior. We will show how the combined measurement of the two types of charged exciton on the same site allows us to deduce the parameters of the local minimum of the potential related to interface disorder.

Additionally, we will discuss time-correlated measurements of the emission of the charged excitons and of the exciton, which were performed in order to test whether the exciton complexes were localized on the same site. 
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