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Fig. 1 Excitation spectra of Th’* doped scintillating glass
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Table 1  The components of Th’* doped scintillating glass and mass fraction
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Fig.2 Emission spectra of Th>* doped scintillating glass
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Fig.3 Emission spectra of the samples with different Th’*

doping content
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Fig.5 Emission spectra of the samples with different Dy’ *

doping content
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Fig.6 Energy levels and transitions of Dy’* and Th’* ions
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Fig.7 Emission spectra of the samples with different fluo-

ride doping content



366 K ot

E 430 &

Gd'* Dy’ " 1§ F| H4, TH’ " f1 Gd** Dy’ " i) iy 52
SR ISR, 5 i R b 0 H T A RO
W E S, R, DRR B 38 of T B SR 58 i
FEAS BB G o ELR AL 5 3 it i )
PRI 75 5 2 HE AT T B, AT 7 22 K DR B
B8 s SF S, 205 o 2 R RS 1 DR 3 gl
Ske— s WX

FA,—OH JETE N K53 55 b 2 5 T0 4% 5 g
RS HURE T B TR A I RE B, (98 0 4
i, BT ACR TR . —OH K AR
TEVEXHIRAE 2 5 45 22 W WS HR AR 8. %, Hi—OH
S B RN, RERRER B TD T B T A
AR b R R R A S 56 3 I R A
(RAP) Rk 3@ 5l ASALY) , BEFEAR T 75 T-fE
BT OGS, SGAEI THOKEIE K. RSKE

SOV
2F” + H,02HF 1 +0°~
# F" +OH —HF 1 +0°°
R AL SR B

4 % B

‘a

(1)35 T RERRER IN M3 8 & i = A =
St BRAT, 40 M H 17D, ~TFg BR T T X R A
489,492 nm;’D, ~'Fs BT B %) B ) 544, 545,
549 nm;5D4 ~7F4 BRAT Flr 5t N 14 587 nm,

() BAE R G’ B 7 Dy’ 570l LUK
1k T &

(3) it 7 AFALY) , FEAR T BB vh—OH K&
e B T T S &G B H Sk
Yo I I A N PR S 2 2 KA Ml AR

2 % X #:

[ 1] Gu Mu, Huang Shiming, Liu Xiaolin, et al. Th activated silicate scintillating glass and the preparation method;
CN, 200610118620.0[ P]. 2007-05-09.

[ 2 ] Zu Chengkui, Chen Jie. Study on luminescence properties of Th’* -activated silicate glasses and its application as X-ray
conversion screens [ J]. J. Chin. Ceramic Society (#:BR %5 ¥k), 2004, 32(3) :283-298 (in Chinese).

[ 3 ] Bettinellim, Ingletto G, Polato P, et al. Optical spectroscopy of Ce’* ,Th’* and Eu’* in new scintillating glasses [J].
Phys. and Chem. of Glasses, 1996, 37(1) .4-8.

[ 4 ] Zu Chengkui, Chen Jie, Chen Jiang, et al. Effect of Th’* .Gd** on the luminescence properties of silicate glasses [J].
Bulletin Chin. Ceramic Society (8% #i@4k ), 2001, 20(5) :7-11 (in Chinese).

[ 5 ] Lian Tianxianyan, Zhao Chuanzhike, Shan Yexingzhi. Rare-earth-doped glass in the process of luminescence resonance
energy transfer [ J]. Appl. Phys. , 1996, 65(1) :70-73.

[ 6 ] Pavan P, ZanellaG, Zannoni R. Spatial resolution in X-ray imaging with scintillating glass fiber optics plates [ J]. Nucl.
Insir Meth. A, 1993, 327(2-3) :600-604.

[ 7 ] Rao Jinhua, Yang Yunxia, Yuan Shuanglong. Effects of Gd** -Th** energy transfer and Th** self-sensitization on lumines-
cent properties of Th’* -doped heavy germanate glasses [ J]. J. Functional Materials ( % #6441 4+), 2005, 36(1) :109-
111 (in Chinese).

[ 8 ] Zhou Dongfang, Shi Chaoshu, Zhang Qingli, et al. Rare earth Gd’* doping improving luminescence of PbWO, microcrys-
tal [J]. Chin. J. Lumin. (£ % 53R), 2001, 22(3) :248-252 (in Chinese).

[ 9 ] Sun Xinyuan, Huang Shiming, Gu Mu, et al. Luminescence properties of silicate glass doped with Dy** And Th’* [J].
J. Chin. Ceramic Society ( #:Bz # 5 3), 2008, 36(4) :526-530 (in Chinese).

[10] Camall W T, Fields P R, Rajnak K. Electronic energy levels in the trivalent lanthanide aquo ions. 1. Pr’* Nd** | Pm’* |
Sm**, Dy’* ,Ho'", Er'" and Tm>* [J]. J. Chem. Phys. , 1968, 49(10) 44244442,

[11] Carnall W T, Fields P R, Rajnak K. Electronic energy levels in the trivalent lanthanide aquo ions. II. Th** [J]. J.
Chem. Phys. ,1968, 49(10) .:4447-4449.

[12] Lin H, Edwin Yue-Bun Pun, Wang Xi, et al. Intensive visible fluorescence and energy transfer in Dy** | Th** ,Sm’* and
Eu’* doped rare-earth borate glasses [J]. J. Alloys Compds, 2005, 39(1-2) ;197-201.

[13] Zhuo Dunshui, Xu Wenjuan, Jiang Yasi. Water in phosphate laser glasses and its removal [ J]. Chin. Lasers ( *F H %
&), 1984, 12(3) :173-177 (in Chinese).



53 AR, 550 T BALRERRER N MR B ROk 367

[14] Shi Qi, Cheng Hong, Lu Jingwen, et al. Spectroscopic properties of Nd-doped phosphate laser glasses [J]. Chin. J.
Lumin. (£ %%3R), 2005, 26(3) :359-364 (in Chinese).

[15] Zanella G, Zannoni R. X-ray imaging with scintillate glass optical fibers [ J]. Nucl. Instr. Meth. A, 1990, 287(3) :619-
627.

[16] Robert A Buchanan, Palo Alto, Clifford Bueno, Sunnyvale, hoth of Calif; Harold Berger, Gaithersburg, Md. ; USA,
5108959 [P]. 1992-04-28.

[17] Robert A. Buchanan, Palo Alto; Clifford Bueno, Sunnyvale, both of Calif; USA,5391320 [ P]. 1995-02-21.

[ 18] Huang Chaohong, Zhang Qingli, Zhou Dongfang, et al. Excitation and luminescence properties of Ce’*: YAG single crys-
talline scintillator [ J]. J. Synthetic Crystals, 2003, 32(4) :318-321.

[19] Ding Dongzhou, Ren Guohao. Progress in the development of LuAlO,: Ce scintillation crystals [ J]. J. Synthetic Crystals,
2006, 35(2) :237-243.

[20] Wang Xiaojun, Lin Hai, Liu Xingren. Luminescence properties of Ce’* and Th’* doped rare earth borate glasses [J]. J.
Chin. Rare Earths Society ( % B# %), 1999, 4(17) :318-321 (in Chinese).

Luminescent Property of Tb’* Doped Silicate Scintillating Glass

JIANG Dai-wu', SONG Bo’, YANG Xu®, XIAO Hong-liang’, LU Jing-wen’
(1. College of Optical And Electronical Information, Changchun University of Science and Technology, Changchun 130022, China;
2. School of Materials Science and Engineering, Changchun University of Science and Technology, Changchun 130022, China;
3. College of Science, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Th’* doped silicate scintillating glass was studied in this paper,we optimized Th’* doped silicate
scintillating glass matrix , sensitizer, activator contents, improved the melting temperature , holding time , the at-
mosphere and so on. According to that fluorides have a better rare earth solubility and a relatively lower pho-
non energy, the fluoride content in the scintillating glass was adjusted. The energy transfer between Th’ " and
Gd’*, Dy’* was studied according to excitation and emission spectra. The results showed that energy transfer
occurs from Gd’* and Dy’* ions towards Th’* emssion centers as well as the cross relaxation among Th** ions
within a certain concentration range exert tremendous effects on the emission intensity of glass. The Th’* under
the certain concentration range contributes to the enhanced Th’* green emission and the weakened Th’* blue
emission. Therefore , the luminescent property of Th** doped silicate scintillating glass has been noticeably im-

proved.
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