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Abstract:

Colloidal nanocrystals randomly turn their photoluminescence (PL) “off’” and “on” under continuous light
illumination, despite intensive research efforts aimed at suppressing this phenomenon. Today there is a
consensus that the blinking is caused by extra electrons or holes that repeatedly charge, and then neutralize, the
NC. When a charged NC is excited by a photon the additional energy is not re-emitted as PL, but instead triggers
a process known as "non-radiative Auger recombination” during which this energy is acquired by an extra electron
or hole. The rate of Auger recombination is orders of magnitude faster than the rate of radiative recombination
that produces PL in neutral NCs. As a result, PL is completely suppressed, or "quenched," in charged NCs.

Recently, the soft-confinement (CdZnSe/ZnSe) nanocrystals have been grown that show complete absence of
single molecule photoluminescence blinking. Other remarkable photophysical properties these nanocrystals
exhibit include unique multi-peaked photoluminescence spectra, and unusually short photoluminescence
lifetimes. These properties are consistent with the novel observation of charged exciton recombination in colloidal
nanocrystals, and thus are quite unlike any of the typical nanocrystals currently being studied.
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Dr. Efros’s primary expertise

area is a theory of electronic, optical and
transport properties of low-dimensional semiconductor
structures. He has published more than 160 articles in
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properties were instrumental for the creation of a new class of
the optical materials.

Dr, Efros is recipient of the 2006 R.W. Wood Prize of
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