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Abstract: 
Colloidal nanocrystals are a well-established platform for low-cost, solution-processed fabrication of a variety of devices for photovoltaics, photodetection, lasers and other applications. Through size-tuning, their wavelengths of absorption and emission can be adjusted over wide ranges. Because charge carriers are confined in very small volumes (nanocrystal diameters are of the order of 5 nm), interactions between multiple carriers are significantly more important in nanocrystals than in bulk semiconductors. Auger recombination is an efficient process in most colloidal nanocrystals whenever more than one exciton is present. It produces very rapid non-radiative exciton recombination, leading to large losses in devices such as lasers and LEDs. Other devices, such as single-photon sources and photoconducting sensors, however, can benefit from this process. Multiexciton-generation is a related process, in which one highly energetic exciton produces multiple excitons at the band edge, which could improve the efficiency of photovoltaic devices. 

I will present a statistical model to understand the dynamics of Auger recombination in Lead Sulfide (PbS) colloidal quantum dots and will then describe how this process can be controlled and even used to our advantage in devices such as lasers and LEDs. I will also discuss the use of Multiexciton generation for photovoltaic applications.
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