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Abstract

In this thesis, fluorescence properties ef nanometer-sized materials, including
colloidal CdSe“related quantum dots (QDs)..and: gold nanoclusters (NCs) were
investigated based on single-molecule detection techniques. For CdSe/ZnS QDs, the
blinking behavior can be dramatically"modified by additional hexadecylamine (HDA)
ligands. The on/off time ratio and the total-number of emitted photons within the
on-time duration can be enhanced up to 2.8 and. 13-fold, respectively. Further,
fluorescence decay exhibits'-more close to single exponential decay profiles and has
longer measured lifetime. These results suggested that HDA ligands can provide the
higher degree of surface passivation. Moreover, we also studied the vibrational and
electronic states of CdSe/ZnS QDs under various high pressures. Pressure-induced
quadratic lattice variations can be observed explicitly from both the PL and Raman
spectra up to ~7 GPa. This quadratic relationship is consistent with the theoretical
prediction.

For CdSeTe/ZnS QDs, Photoinduced fluorescence enhancement (PFE) was studied

by means of both ensemble and single-QD fluorescence measurements. Ensemble



fluorescence intensity can be increased either in air or in vacuum, but with different
enhanced factors. At the single-QD levels, fluorescence intensity was increased for
some of individual QDs upon illumination. For these PFE individual QDs, relatively
long on-times, high quantum yields within the on-times, and multi-levels on-states
was found in fluorescence blinking time traces. According to ensemble and single-QD
fluorescence measurements, we proposed that the origin of PFE phenomenon is
attributed to the both contributions of surface passivation by photo-induced charged
carriers and formation of the neutral core/charged shell QD states.

Finally, fluorescence properties of gold NCs were investigated, in particular, down
to single-NC level. Photo=induced fluorescence enhancement.was found for ensemble
gold NCs in soldtion, but ensemble gold NCs at ambient environment exhibits
photo-bleaching“phenomenon. At the ‘single-NC levels, fluorescence blinking was
observed and ‘the distribution of on/off-times also follows the power-law similar to
CdSe QDs. Moreover, the fluorescence® decay profiles for single NCs show

mono-exponential decay behavior withrlifetimerof=7ms:
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