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Abstract

We report here the distinctive modifications of PL blinking behaviors in single CdSe/ZnS/TOPO
nanocrystals due to photo-adsorption actions of water molecules onto nanocrystal surfaces. Long-time
traces of PL intensity from single nanocrystals have been obtained in both vacuum and a wet nitrogen
atmosphere. While all of the nanocrystals in both environments exhibit PL blinking behaviors, i.e. on-off
intermittency of PL intensity, as usual, some of the nanocrystals in the wet nitrogen atmosphere show
significant increase in duration time of on-events. As for the duration time of blinking off-events, it is for
the moment associated with the occasional events of carrier capturing at trap sites on or near the
nanocrystal surfaces. We propose a model in which photo-adsorption of water molecules inactivates these
sites and decreases its occurrence of the trapping events, which in turn increase the PL on-times. On the
basis of these results, we discuss the origin of the PL blinking behaviors in single nanocrystals.
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