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Thermoluminescence Study on Radiation Damage
of Bi,Ge,0,, Crystal

Wei Zhongying He Chongfan Yin Zhiwen

(Shanghai Institute of Ceramics, Chinese Academy of Sciences)

Abstract, The study of thermoluminescence of BGO (Bi,Ge,0,,) and its
dependence on radiation dose, doping and annealing of sample are reported,
The mechanism of the thermoluminescence has been proposed, and the corre-
lation between the thermoluminescence and the radiation damage effect has
also been studied in this paper,
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Table } Dopant econcentration in crystal melt
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Fig.1.Glow curve of UV irradiated BGO crystal Fig,2. Relationship between intensity of T2

peak and radiation time
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Table 2 Impurity concentration in samples o and J(ppm)

Sample Fe20; PbO Co0 MnO Cu0 Cr0
0.34 0.1 <0,05 <0.05 <0.1 0,1

d 1,80 0.4 <0,05 <0,05 <1 0.1

B AUREREINHAMERT (FRD
Table 3 TL light sum of unit weight samples (per gram)

Sample Undoped Gei Ge2 Bii Biz2 Fe Pd Zr Ca Co Gd Mg Cu Eu Ti Tb

Light Sum 41,5 31,0 24,5 60,7 31.0 80,0 1t1,8 12,5 12,8 1,5 7,9 28,6 2,5 58,7 34,8 23,7
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Fig.4, Thermoluminescence of samples taken from various parts of BGO crystal
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Fig,5, Thermoluminescence of doped crystals
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Table 4 Temperature of TL peak intensity at 57T /s rates of

Temperature rise (C)

peak Sample
Gel Bil Fe Pd Zr Ca Mg Tb Gb Ti Undopedi Undoped2
“;‘1 89 92 89 89 92 92 93 92 92 95
T2 156 156 179 152 146 143 143 146 157 148 146 149
T3 197 200 210 197 194 203 198 206 197 195 200
Tk,
o] R
. 1S RRMNEE
z FR EHHREEHKRAT=)E, £
E 20 B Ak N TR AT A S 2K R AR A RO BV RE R B
Gl o N Bo T WXy B T i @ B 2 i — K KB,
Ea g CRETERRKBRDERY, BT
g u Mk B HREE A . T8 5T 6 X N T
2 iR E IR RKEBE. REBEER
’ T, 5T W b 5098, JFUSHElBE 2 — R H9RE &
* ; KRR, BARFERMT MERER
WEAB., XYEBXPHRESREE S
) S/ A, S B BRI ) I ELAOTN T oM BT B

A6 REEESLREEERHIE

T(C

)

Fig,6, Thermoluminescence of samples heat

treated after irradiation up : undoped
sample a, normal;b, 72C for 7,5 min,;
¢, 72C for 14 min,, d, 72¢C for 25 min,

low : Pb—doped sample a, normal; b,

90C for 10 min,
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Table 5 TL intensity distribution in various wavelength ranges(%)

AR B BEE B W,

Felp et M HBRMT &, REHERET
Ty CERBBOSMRERE/BSIRE— B
IR T R B HIK) . FefyFEMT, 4
MR, JfEMES B, HTEHFA TS
mFelefizh &, &5 K WHBRER X,
HRATTREE I IRR LR P RERE (I
T, jEmFes|idny, T ey & &,

Wavelenth Sampler

range -

(om) Undoped: Undoped2 Gei Ge2 Bi2 Tb Fe Mg Pb Zr Ca Gb Eu
A<L380 0 0 0 0 0 0 0 0 0 0 0 0 0
380<A<489 7 0 5 1 4 3 10 2 3 2 2 2 0
480<CA<500 12 13 9 It 7 i1 10 8 12 12 12 13 0
500<CA<540 35 31 29 36 33 34 29 27 29 33 33 28 0
540<A 46 56 57 52 56 52 51 53 56 53 53 57 100
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