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Synthesis and Characterization of Closely-Spaced Ultrasmall Quantum Dot Chains
Towards Artificial Frenkel-type Exciton Formation
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To develop semiconductor materials for the formation of Frenkel-type excitons, we
have proposed linear chains of closely spaced ultrasmall semiconductor quantum dots (QDs), as a promising
material. This novel nanostructure was designed to simulate linear molecular aggregates in organic
materials, in which excitons can form. The proposed synthesis method of QD chain production uses
techniques that improve or enhance (1) the synthesis of ultrasmall quantum dots, (2% the ligand exchange
method, (3) immobilization of single strand DNA on QDs, and (4) the synthesis of self-assemblies of
DNA-functionalized QDs. The resulting QD chains produced were evaluated using time-resolved spectroscopy
and transmission electron microscopy to characterize the electronic/optical and nanostructural
properties, respectively.
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