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Excitation Spectrum Properties of GAVO,. Eu’*

ZHANG Qing-li, GUO Chang xin, SHI Chao-shu
( Department o Physics, University of Science and Technology of China, Hefei 230026, China)

Abstract: The excitation and diffusion reflection spectraof GdVOs Eu’* were measured at room tempera-
ture. The influences of the doping method and sintering atmosphere on the excitation spectrum of GdV Ox:
Eu’* were studied. The blue shift and intensity proportion change of the excitation bands, which are due to
the effects of acid and deduced sintering atmosphere, are interpreted, the source of the bands at 200~
350nm and the possible energy transfer of GdV 04 Eu™ were discussed.

The polycrystalline GAV Oy Eu’* was prepared by the high tem perature solid reaction. Using X-ray
diffraction (XRD) data, the lattice parameters a= 7.22 and c¢= 6. 38 were calculated by the least square
method, calculation gives the estimation density D x of XRD and Dx=5.34 (g/ cm3).

The excitation band of GdVO4 Eu™ in the range of 200~ 350nm can be fitted by five Gauss peaks
very nicely. They can be interpreted as the absorption of the charge transfer transition of the vanadate
eroup: V3 0F 207 v 07 2

T he acid nitric solution causes some of VO3 to form the multi vanadate group, such as V207" and
V303 ete. This is equivalent to decreasing the negative charge around V> and the near vanadate groups

will feel stronger potential field, which causes the absorption band of the charge transfer of these vanadate
groups to shift toward higher energy. As for V5 "0, * —Eu™ , if m increases, the interaction of
Vi3m0, 2" —Eu’ will decrease and Eu® will be closer to the near vanadate group on the other side,
which benefits to the energy transfer between the vanadate group and Eu™ , causes the change of the inten-
sity proportion of the excitation peaks of 220~ 350nm.

In GAV Oy, the wave functions of the rare earth ion (Gd* , Eu’*) and VOI~ overlap effectively
through the T orbital of VOi~, VO3 will have a maximum electron cloud density in the direction of the
rare earth ion, by which the energy can be transferred effectively from VOi~ to the rare earth ion by ex-
change interaction. Near 200nm, the absorption of GdO4 Fu™t i very weak and there has no absorption of
4"~ '5d and no obvious absorption of 4f" of Eu’* or Gd™ , which can be interpreted by the effective energy
transfer between VO3 and the high 4f" energy levels of Gd®* or Eu™ . The characteristic emissions of
Gd®* peak at the strong excitation band of GV 04, suggests that there existed the energy transfer of Gd*
TVO0iT T Eu’t. At thesame time, the energy level difference of °G; and °P; of Gd®* is close to that of
"Fi and °Dg of Eu™ , a Gd* in °G; state can excite Eu’* into *Dy state by resonance energy transfer,

which results in the energy transfer of Gd* TEu.
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