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Gd’* -sensitized Tb’* -doped Scintillating Silicate Glasses
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(MOE Key Laboratory of Specially Functional Materials, Institute of Optical Communication Materials, South of China Universi-
ty of Technology, Guangzhou 510640, China)

Abstract: Gd’* -sensitized Th** -doped scintillating silicate glasses with)Gd,0, and Tb,0, concentrations up
to 45wi% were prepared. Effects of different Gd,0; and Th; 0, concentrations on the density, refractive in-
dex and luminescence properties ‘under UV-and X-ray exeitations were investigated and the energy transfer
mechanisms between Gd** and Th* " analyzed and discussed. The results show that, with the increasing con-
centrations of Th’* and Gd**, 'a monotonic increase in the energy transfer efficiencies from Gd’*: °P,, to

Th**:°H, is observed followed by enhanced emissions centered at 620, 583, 541 and 496nm under 273nm

UV excitation. However, with X-ray excitation, the incorporation of a large amount of Th’* weakens the lu-

minescence emission due to.the increase of point defects in glass.
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Table 1 The densities and refractive index of glasses

Samples ST1 ST2 ST3 ST4

STS SGO SG1 SG2 SG3 SG4

Density/(g + cm ™) 3.57 3.63 3.69 3.76

Refractive index/n, 1.603 1.608 1.607

1.616

4.06 3.17 3.41 3.55 3.65 4.46
1.639 1.566 1.592 1.597 1.603 1. 660
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Fig. 1 Excitation spectra of SGO and ST1 glasses (\,, =541nm)
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Fig.2 The fluorescence spectra of ST1, -ST2, ST3, ST4 and STS
glasses (N, =273nm)

The inset displays the part of the enlarged fluorescence spectra ranging from

308nm to 450nm
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Fig.5 Emission spectra for SGO, SG1, SG2, SG3 and SG4 sam-
ples (\,, =273nm)

The inset is spectra ranging from 305nm to 315nm zoomed in 20 times
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ples under X-ray excitation
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Table 2 Decay time of glasses obtained by monitoring the 541nm emission
Samples ST1 ST2 ST3 ST4 STs SGO SG1 SG2 SG3 SG4
Lifetime/ms 3.26 2.90 2.68 2.57 2.27 4.05 3.72 3.65 3.09 2.34
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