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Abstract ; This paper introduced the light-emitting principle of BGO (Bi,Ge;0,,) scintilla-
tion crystals,and irradiation experiments at home and abroad. It analyzed the change about
the irradiated transmission rate, relative light output and absorption coefficient before and
after irradiated. Analysis showed that the main factor of BGO scintillation crystals radiation
damage was the capture color center,and could recover by annealing and photon radiation.
It introduced the method of improving irradiation resistance of BGO scintillation crystal,
and pointed out that doping and changing the crystal growth method were the most impor-
tant method to improve the radiation resistance properties of crystals.

key words:BGO ;radiation damage ;recovery ;crystals grown

%5 H #2013 - 02 - 07

BESWE AR KL IER S % B H (10ZDA02)

TEE B AR (1956 - ) , 55 VLVELAE N e RFEREL T 58 BT O 280 . B85 ) RS
PRI A% B2 P is H.



2 BRI (A ZRBL R

2013 453 H

0 5l 5

DR MR R 0 7 R0 25 et 8 4 00 ek 1] 2 3 14 4
B BRI/ IN T (454 SO R 2 4 I
ZHFM R Z — 2 A AR B EE, A
TR VRS DN IR ERI 2515 A WS A% = SO A0 1Y
BT A E AT O IR T IR LA
FIREST. R T BEREIE AN [A] A RN PR BT | 75 2R HL
A IE TN IR AR AR EFT I ). BGO (Bi, Ge,0,,) IN
PR AR — P % R S Z E R N i, B
FRUE MMLAR I R S BT 3R 6 D B ) 45 | A
XSS 1) 325 S B DA S LY ey BE AR
(0.3 -1%/JE(GeV)) , HAEIf# , A HE A
WG, AR, M A iR KR B &g g
K RARFE BGO IR A A, 7T AR K Hb 3 5
BGO ISR 2 FIER AL . BGO N MR AR IR
SRR 2 Iz TS TR SR T
PEN ARSI 257 IR X BGO IR R i 1A it
R IEPERE AT %t A 0 o EE B AR S I A
AR BGO DA A4 B 15 B Wk A S 56, %o iy
A IR I 52 B it T A BB 05 i () PR B2 30 52
Fritie. I EE A B HR AL, 2 4 o
BGO A4 R BE 1 (1% 42,

1 BGO [N SR B 4 S 35245 Mk 2

R e\ HERG e 8 e 7T
BGO [N A AR SR 5 (0B 551 9T 2825
SIS [ 2 B HE S A AR 1 TE AR I i
XF G Ly BETS WO R BSE S i SRR
F T HE 2 A e R 5% BGO TN R A4 P RE 1)
AR
1.1 SRR AR E R YLH NS0

NATT 5 B BN, R 2802y ST45 i
), ILAh AR R T Re L B PR L&
2ROt 23 %o T MR i A BRAR L R Az 3
RIS AR TE sz i s, Az 40 bl i R
KRATE2.41 eV ~3.68 eV Z[a], Efli Yo b Hi 2 LA
RS X 5 R AR AR i B Ss 5 | R4 | AT
B MR RS AN 5 A RN S R R AR
DM I 35 S T A W A2 5 52 ) A A 1 e A L
AW G AR S B4R 5 Z i 32 3] 1 R 5R)
TR LI HETE 2 Peter Kozma 18 1 52 I IF
WAL BGO IR AR (@30 mm x 30 mm ) Fi/NHY

BGO NMRAAK (4 mm x4 mm x30 mm) 754 [F)
St PR LA PR R B AT AR ) b
JE UL IR R B 5 AR RN T
1.2 ERERRGHNEERRE—FERBOEN
DR it A 32 301 i B A0 1) S 8 A 32 0P 4
OZER. 1 R BGO INR AR REH 1T
SR SRR A BE | T ARG i 1. A
BB R A] | BT IE ) .0 Y 2 B A [] |, mf
REIE MU 000 BB 25 0 (IE L Gy ) B R
Rl R (F ) BHE 25 (i)
HARGd o (Vo) EHBREF(H O) JJH
BRES F (1 0) V0 0 45 0 1 5 i, {45
BGO (AR5 SHPEREAS IR, e il R B R ik
AT LAGE I BGO & A R I A9 35 516 LKA
XoF i A8 A 1 B WL R A 1) (0 5 R K TR R
A AR BE B S .

A
TN

= = RfEsal
IR |A 4
! W 2K .
C I N AL

57

1 BGO RfRERIFEETE
Fig.1 The energy band of BGO scintillant crystal
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Fig.2 Transmission spectrum of BGO scintillator
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Fig.3 Relative BGO scintillation light output curve
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Fig.5 Test BGO crystal 1 received a dose of 20 kGy in
1 h at its front surface. The time dependence of the

relative light output before and after the dose is shown.
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in 5 h at its front surface. The time dependence of the

relative light output before and after the dose is shown.
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