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Photoluminescence in arrays of doped semiconductor nanocrys-
tals TIANRAN CHEN, KONSTANTIN REICH, University of Minnesota,
ALEXANDER EFROS, Naval Research Laboratory , BORIS SHKLOVSKII, Fine
Theoretical Physics Institute, University of Minnesota — We study dependence of
the quantum yield of photoluminescence of a dense, periodic array of semiconductor
nanocrystals (NCs) on the level of doping and NC size. Electrons introduced to NCs
via doping quench photoluminescence by Auger process, so that practically only NCs
without electrons contribute to the photoluminescence. Computer simulation and
analytical theory are used to find a fraction of such empty NCs as a function of
the average number of donors per NC and NC size. For an array of small spherical
NCs, the quantization gap between 1S and 1P levels leads to transfer of electrons
from NCs with large number of donors to those without donors. As a result, empty
NCs get extinct and photoluminescence is quenched abruptly at the average num-
ber of donors per NC close to 1.8. The relative intensity of photoluminescence is
shown to correlate with the type of hopping conductivity of an array of NCs. Ref:
http://arxiv.org/abs/1310.0849
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