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Exciton Dynamics and Carrier Transfer in ZnSe Quantum Dots

oYoko Tanabe, Shota Kori, Yuta Usui, Teturo Katayama, Naoto Tamai
Department of Chemistry, Kwansei Gakuin University, Japan

[Abstract] Recently, much attention has been paid for colloidal semiconductor quantum
dots (QDs) because of their unique optical properties such as the tunable emission wavelength
depending on particle size due to quantum confinement effect. Among the variety of II-IV
semiconductor QDs such as CdSe and CdTe, ZnSe QDs have high potential applications to
UV-blue-emitting materials, since ZnSe has the bulk band gap of 2.7 eV at room temperature
and exciton Bohr radius of 5.7 nm and also less toxic, cadmium free chalcogenides. However,
very low luminescence quantum yields of ZnSe QDs have been reported and the elementary
exciton processes have not been well explored yet. In the present study, we synthesized ZnSe
QDs by using a colloidal synthesis with a flow injection method. The exciton dynamics and
carrier transfer of ZnSe QDs-fullerene hybrid nanostructures have been examined by
picosecond luminescence spectroscopy and femtosecond transient absorption spectroscopy.
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Fig. 1. Absorption and luminescence

spectra of ZnSe QDs (red line) and

ZnSe QD-FL HNs (blue line) in

toluene. Luminescence spectra were

excited at 390 nm.
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Fig. 2. Transient absorption spectra
of ZnSe QDs (Ag,: 395 nm).
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Fig. 3. (a) Transient absorption dynamics and (b) initial bleach
amplitudes of ZnSe QDs and ZnSe QD-FL HNs observed at
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