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Abstract Quantum dots (QDs) are capable of controlling the typical emission and absorption wavelengths because of
the bandgap widening effect of nanometer-sized particles. These phosphor particles have been used in optical devices,
photovoltaic devices, advanced display devices, and several biomedical complexes. In this study, we synthesize ZnSe
QDs with controlled surface defects by a heating-up method. The optical properties of the synthesized particles are ana-
lyzed using UV-visible and photoluminescence (PL) measurements. Calculations indicate nearly monodisperse particles
with a size of about 5.1 nm at 260°C (full width at half maximum =27.7 nm). Furthermore, the study results confirm
that successful doping is achieved by adding Eu*" preparing the growth phase of the ZnSe:Eu QDs when heating-up
method. Further, we investigate the correlation between the surface defects and the luminescent properties of the QDs.
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Fig. 1. (a) Absorption spectra and (b) PL spectra of synthesized ZnSe QDs with different precursor concentrations.
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Fig. 2. PL spectra of ZnSe(1:6) QDs synthesized with various
temperature.
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Fig. 3. (a) Absorption spectra and (b) PL spectra of ZnSe:Eu(1:6:1) QDs after various reaction times at 260°C.
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Fig. 4. (a) Absorption spectra and (b) PL spectra of the degassed ZnSe:Eu(1:6:1) QDs after various reaction times at 260°C.
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