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Fig.1 XRD patterns of ZnO:Dy with different con-

centrations of Dy*"
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Fig. 2 Typical transmission electron microscopy
(TEM) images of Dy-doped ZnO nanocrystalline
The inset is selected-area electron diffraction (SAED)
pattern of one particle.
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Synthesis and Photoluminescence Properties of Dy-Doped
Zn0O Nanocrystals”

Zhang Linli"" and Guo Changxin®

(1 Department of Physics, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2 Department of Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract: ZnO:Dy*" nanocrystals have been synthesized by solid state reaction. X-ray diffraction (XRD) ,transmission elec-
tron microscopy (TEM) ,and selected area electronic diffraction (SAED) demonstrate that the nanocrystals can be indexed as
hexagonal wurtzite polycrystalline. The photoluminescence spectra (PL) and photoluminescence excitation spectra (PLE) of
the nanocrystals were measured at room temperature. The grain size of the nanocrystals is about 50nm as calculated using the
Debye-Scherrer formula. We have found that in the PL of ZnO:Dy’" nanocrystals. besides sharp lines from the 4f—4f transi-
tion of Dy’" ,two broad bands appear from the Dy defects A and B in ZnO, with peaks at 600 and 760nm and full widths at
half maximum (FWHM) of about 200 and 100nm, respectively. Under the exciton excitation (385nm) . the intensity of the
peak at 760nm is far stronger than that of the peak at 600nm. The relative intensity of each peak in the emission spectrum
depends on the excitation wavelength and the concentration of the Dy*' . Under the excited state of Dy*" (454nm) , the emis-
sion of broad bands with peaks at 600 and 760nm is lost. Only the 4f—4f transitions of Dy*” remain.
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