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ABSTRACT  

 
A usual assumption is that absorption of a single photon by a material produces a single electron-hole pair 
(exciton), while the photon energy in excess of the energy gap is dissipated as heat. In 2004, we reported for 
the first time that nanocrystals of PbSe could respond to absorption of a single photon by producing two or 
more excitons with the unity probability (Phys. Rev. Lett. 92, 18660, 12004). Most recently we observed the 
formation of 7 excitons per single photon, which corresponded to the ultimate limit allowed by energy 
conservation (Nano Lett. 6, 424, 2006). This presentation reviews our recent follow-up work on this carrier 
multiplication phenomenon, which addresses such issues as its mechanism (Nature Phys. 1, 189, 2005), 
statistics of carrier populations produced via carrier multiplication (Phys. Rev. Lett. 96, 097402, 2006), and 
implications of this process in photovoltaics and photocatalisis (App. Phys. Lett. 89, 123118, 2006). 
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