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Polarization sensitive luminescence properties of
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Abstract: Focusing on the influence of the matrix lattice anisotropy on the polarization luminescence of rare
earth ions, ZnO microrods and europium-doped ZnO microrods were prepared using a hydrothermal method.
Comparative studies have found that the length-to-diameter ratio of doped samples increases, and the mor-
phology of the microrod changes from dumbbell-like to straight. Analysis of the optical properties shows that
the bound exciton luminescence at 385-nm makes the UV luminescence of ZnO microrods appear asymmet-
rical, and a weak luminescence in visible region is observed at 550 nm. After europium ion doping, the lu-
minescence in the visible region is enhanced. For Eu** doped ZnO microrods, Eu* ion characteristic lumines-
cence peaks with narrow half width can be observed under 532-nm excitation. When the polarization direc-
tion of the incident excitation light is adjusted, the emission of Eu*" ions changes periodically with the angle

of the polarized light. The polarization degree increases as the doping concentration increases. These results
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show that the luminescence of the europium ions in the ZnO microrod matrix lattice is sensitive to the polar-

ization of excited light. Doped ZnO microrods can integrate the ultraviolet absorption properties of low-di-

mensional ZnO materials with the excellent visible luminescence properties of rare earth ions, meaning they

have significant application value in fields such as polarization detection.
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Fig. 1 SEM images of (a) ZnO and (b) ZnO:Eu(3%) mi-
crorods; (c) XRD spectra and standard card data of
ZnO microrods before and after doping (Inset is a

partial magnification of the diffraction peaks)
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Fig. 2 (a) PL spectra of a single ZnO microrod before and after doping under 325-nm excitation (the blue dot line is the peak

fitting for ZnO, and the red dot line is the peak fitting for ZnO:Eu-3%); (b) PL spectra of a single ZnO:Eu microrod

with different doping concentrations at 532-nm excitation (Inset is the concentration quenching curve)
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Fig. 3 Ultraviolet-visible absorption spectra of ZnO and
ZnO:Eu microrods with different doping concentra-

tions
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Fig. 4 Time-resolved PL spectra of ZnO and ZnO:Eu mi-
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Fig. 5 (a) Experimental setup for measuring the polarization-sensitive luminescence; (b), (c) and (d) The luminescence intens-

ities of ZnO:Eu microrods with different doping concentrations vary with the angle of polarized light under of 532-nm

excitation
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