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Blue-emitting Properties of Ce** Doped YVO, under Ultraviolet Excitation

ZHANG Shou-Chao', RUAN Yong-Feng?, JIA Guo-Zhi', FENG Zhi-Hui', LIU Zhi-Peng', PEI Li-Bin'
(1. School of Science, Tianjin Chengjian University, Tianjin 300384, China; 2. School of Science, Tianjin University, Tianjin
300072, China)

Abstract: YVO, and YVO,:Ce”" single crystals doped with 2.0at% CeO, (or Ce,(COs);) were grown by using the
Czochralski method. XRD pattern shows that Ce’” ion enters the YVO, lattice by occupying the Y*" sites and the
YVO, crystal structure change little by the addition of Ce ions. The X-ray photoelectron spectroscopy (XPS) shows
that the Ce (3d) peak splits into five peaks located at 882.0, 885.8, 902.9, 908.0 and 915.9 eV, which indicates that
the Ce’" and Ce*" ions coexist in both kind of samples. The excitation spectra of YVO, and YVO,:Ce’ crystals are
both in the range from 260 nm to 360 nm, due to the charge transfer transition of the O*-V*" ion pairs of VO,
polyhedron. YVO, and YVO,:Ce’" single crystals radiate a wideband blue light centered at 440 nm when excited by
325 nm ultraviolet light, the former corresponds to *T,—'A, and °T,—'A, transition of VO,”, while the latter cor-
responds to 5d—4f transition of Ce’”. In YVO,: Ce’" crystal, the wave functions of Ce’* overlaps effectively to the
n orbital of VO,*, via this interaction the energy can be transfer effectively from VO,> to Ce*', so that the
blue-emitting intensity of Ce’* is improved significantly. Experimental results show that YVO,: Ce’" crystal is a
potential blue-emitting material for white-emitting LED under ultraviolet excitation.
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Fig. 1 YVOsand YVO,: Ce*" crystals

(a) YVO,; (b) YVO4:Ce* doped with CeO,; (c) YVO4:Ce* doped with
Cey(COs);
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Fig. 2 XRD patterns of YVO4 and YVO,: Ce** crystals
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Table 1 Variety of cell parameters of YVO,:Ce** crystals
doped with CeO, and Ce,(CO3);3

Cell parameter/nm  Cell volume/nm’

Samples p . Vede
YVO, 0.712140 0.629113 0.319050
Doped with CeO, 0.712257  0.630066 0.319639
Doped with Ce)(CO3); 0.712641  0.630389 0.320148
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Fig. 3 Absorption spectra of YVO, and YVO,: Ce*" crystals



1070 T LM OR 2 R

029 4%

40.0k

39.5k
Ce"Ce™  yvo, doped

= 39.0k v with Ce,(CO,),

= 385k}

._':I I CC"_ CCJ- LI e
Z 38.0k | Ce
] 9

Int

ok YVO,doped
37.0k - with CeO,
36.5k

870 875 880 885 890 895 900 905 910 915 920
Binding energy / eV

4 YVO,: Ce* AP ¥ XPS il
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