a0 5 Hr ot Vol. 40, No. 5
2013 48 5 H CHINESE JOURNAL OF LASERS May. 2013

i/ kA5 2 G LA DR B B i e LA

R I BT IcR K4R

CTHERZFICHE TR B ST %, #7773 315211

HE HEREMEREST CST /T B2 0 = LA TR LY N MR AR A0 i T % B B SR Mk 5
RS X SR S S R e S . A 0 DN MR B LA A TN RO L R 5. 8 g/em’ L IN MR B
B Ce BT MBI AR A FALUE TH " 87 &%, A Inokuti-Hirayama(I-H) 3B g A5 A1 43 07 T 4 /8845 2% & 4L 484 N
TR B 5 1) A LA B ALEE, A M 45 SR Ce®™ —Tb*" 1Y B 1 15 38 TE 202 J0 4 S L IR B 0 A5 8 . 38 3 400 %54l n
WA T W 2 1) BE 5 AL 3 0 H R AR HRE L R Poy A1 TH'™ 88 74k B (97 5 R E HE 56 & L T g
TR ACR B T B 7 e B R i 7+ R .

KR MR NSRS 65 40 A s T H BRI 5 BB 15 8

FES%EE TQI71.73 XERARIRED A doi: 10.3788/CJL201340.0506001

Energy Transfer Mechanisms of Ce** /Tb** Doped Scintillating
Glasses with High [ Gd -, Lu, |,O; Concentration

Yang Bin Wang Qian Xia Haiping Wang Jinhao Zhang Yuepin
(Laboratory of Photo-Electronic Material , Ningbo University . Ningbo, Zhejiang 315211, China)

Abstract The Ce®" /Tb*" doped oxyfluoride glasses with high Gd[ ;- ., Lu. ], Os concentration are prepared by high
temperature melting method. The densities, transmission spectra. excitation spectra, emission spectra under
ultraviolet (UV) and X-ray excitations and decay curves of Ce’" ions are measured and analyzed. The scintillating
glasses have excellent performance of high light output. The densities of the glasses are greater than 5.8 g/cm®. The
Ce’" ions can sensitize the luminescence of Th®" ions. The energy transfer mechanisms of the Ce*" /Tb*" doped
scintillating glasses are analyzed by the I-H theory model. The energy transfer rate and energy transfer efficiency
between Ce’" and Tb®" ions are calculated by the fitting data and theoretical formula. The results indicate that the
energy transfer mechanism is non-radiative energy transfer, the energy transfer rate is proportional to the square of
the Th*" ions concentration, and energy transfer efficiency increases with the concentration of Th*" ions.
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Table 1 Molar compositions and densities of glass samples

Sample Molar compositions /% Density /(g/cm®)
CT00 35Si0,-15B, 0;-15BaF,-25Lu, O;-10Gd, O, 5. 643
CTo2 33Si0,-15B, 0;-15BaF,-25Lu, O;-10Gd, O;-2Th, O; 5.781
CTo4 31Si0,-15B, 0;-15BaF,-25Lu, 0;-10Gd, O;-4Th, O, 5.953
CT10 34Si0,-15B, 0;-15BaF,-25Lu, O3-10Gd, O3-Ce; O, 5.715
CT12 32Si0,-15B, O;-15BaF,-25Lu, O3-10Gd; O3-Ce; O5-2Tb, O 5.876
CT14 30Si0,-15B, 0;-15BaF,-25Lu, O;-10Gd; O;-Ce; O;-4Th, O, 6. 042
CT16 28Si0,-15B, O;-15BaF,-25Lu, O;-10Gd; O3-Ce; O3 -6 Th, O, 6.197
CT18 26Si0,-15B, O;-15BaF,-25Lu, O3-10Gd; O3-Ce; O5-8Th, O 6.351
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Fig. 2 Excitation spectra of CT02, CT10 and CT14
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Fig. 3 Emission spectra of CT12, CT14, CT16 and CT18
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Fig. 4 Emission spectra under X-ray excitation of CT12,
CT14, CT16, CT18 and BGO
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Fig. 5 Decay and fitting curves of Ce’" ions of

CT10, CT12, CT14, CT16 and CT18
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Table 2 Fluorescence lifetime of Ce*" and the parameters of energy transfer

Sample Cest /%  Cnpt /% € /(mol/L) C,/(mol/L) S t/ns  RJ/A p /% Pu/(07sH
CT10 1.0 0 0 - - 40. 8 - - -
CT12 1.0 2.0 0.581 4,496 5.974  27.1  4.451  33.58 1. 239
CT14 1.0 4.0 1. 160 4,471 5.946  23.5  4.459 42,40 1. 804
CT16 1.0 6.0 1.773 4.520 5.967 19.2 4. 443 52. 94 2,757
CT18 1.0 8.0 2.303 4. 480 5.945 15,9 4.456  61.03 3. 838
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