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ABSTRACT

Nanocrystals are of great scientific and technological interest in various
physical properties between bulk and molecule. Colloidally prepared CdSe
nanocrystals are used to study the dependence of crystalline structure and
electronic properties on particle size, since they possess stable, controllable, and
monodispersed characteristics. With a reduction in particle size, the bond length
RY of tetrahedral structure shows an expansion, while R® reveals a contracted
behavior; the structural distortion are owed to the increasing surface stress as
well as atomic relaxation at the stacking fault. The energy shift of photoemission
spectra, with respect to bulk CdSe, has the dependence not only on nanocrystal
size but also on surface passivants, which can be described by an effect in the
photoemission final state. In addition, CdSe nanocrystals exhibit the relation
between photoluminescence efficiency and surface properties, indicating that the
nonradiative recombination pathways are associated with the unpassivated

surface Se atoms.
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