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1# 0.50X10* | 57.341.4 | 14.540.6 [300.0+277.0| 2.240.1 5.740.1 7.4+0.4
1.00X10% | 97.442.1 | 96.940.9 4.0+0.3 3.240.1 8.61+2.0 8.61+7.0
2% 2.00X10% | 29.441.0 | 44.04:0.7 [200.04173.0| 1.540.1 | 12.4+40.1 6.5140.4
3% 5.00%X10* | 70.545.2 | 22.440.9 7.340.2 2.240.1 |[12.640.5 | 17.54+0.4
4% 5.00%X10% | 81.5+3.4 | 46.541.2 1.940.7 3.440.1 | 11.140.3 | 10.140.3
5# 1.00X10° | 23.14-0.4 | 2.540.2 [300.04290.0/ 2.6+40.2 3.940.4 |11.340.8
6# 2.00%10° | 148.94-2.8 {180.04-141.0{500,04323.0 7.140.7 0.440.1 |22.1+1.3
7# 1.00%X10* | 172.846.4 | 58.34+2.7 2.440.5 3.240.4 9.8-+0.8 6.440.2
§# 2.00X10*% { 109.14+4.7 | 1,940.0{12.040.4 0.94+0.1 2.840.1 | 18.0+0.4
9% 5.00X10% | 340.6:+10.6{132.1+1.9 | 16.543.2 7.140.2 5.840.1 | 11.840.2
10# 5.00X10¢ | 239.247.0 | 37.740.7 [300.04+214.0] 2.440.1 9.14+1.6 6.74+0.7
11# 7.50X10% | 94.941.4 | 87.94+0.8 | 59.140.6 | 4.4+0.2 | 17.74+0.2 8.740.1
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It ' T, 8@ (min) T, f5H () 7, JEE (d)
[10] 108—546 34—386 —
[71 — 12—52 34—36
[31] 57—216 11—96 51256
KT 23—341 2—180 2—500

BNOIE. xHMIl&k MBS, &E, G L Kirkbride £ — 3 BGO K & &
(617 X 6”) EATINHER, e THMELMERY, REEBRhMA, BER
W, ARG IS E] 200°C, 175 8 /A, EARMEELIE, WEE T80 RN
(B 18% 7535 22%) B3R, B BGO Bk IAE NI EE—SERNLE,
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FEHLEF (St % 20 4%, Ca 2 4—54%), Mg A Al & BEMEN. SBER (<lppm) i
FRAED, ERHREFENTRE. BorER SR RERRG N RE
B, St flCa AR ERMHENEEER. RITGERT T (1315 ARG
ZFER, RIAREKIFERS Y St(=180ppm). L LER, St AAHEETENS
TR, N TR E MBS RLN , S5 E R AT IHENB R RRET ARG,

5.26F GI(T1) &kiEBMMN B4 BT R L IENFRBR TREFes 9, ([E—A4
TR B EE R T 107ad Pl E. BRRGERNIETHEHEEN, £ 5X
10°rad FHSE, 4553 60 % DL b, RABISM IV BEAKERS. EE~ CsI(TD)
B LERE 5 X 10ad FIBETRBRTEER/N 13% TRALEAIKEDR. BENE
BITIELS,16] R R EMN ™ EAERE (FEXFER FTESNEEE 16 /NI — B HEE
AT REMER TN hRENEA TR, KEFRER, AT EFRARE
R BB E NI TR PR R
. 6.%TF ZnWO, BAEBRGHTRFR, RERAENRE. RIOEXE H
ZoWO, RHEERRAGREERRENZESNIE. & 5 X 10° rad FIBTH HEE A%
% 29% 5 BRRGHIREIETL A— MR EEECM+ S A BRNEREREE. 5
TAEL18 1%, R R ER AN REERRIREEE T EEEREARNEDL.

7.7 5 X 10°%ad WAMFNETHR LB E~EZINGS &N 5 EBEE, M
CsI(TL) #2458/, BGO ¥z, BaF, &%, Hrh BGO AL HARMEN®BY, K
RSB SR EEL BRIKE.

1) THEIMESBETES BeF, REBRELLOAR.



%1 KENE: B z WERANERRGF R 15

Ve B EEREREFRFLE T ARATREFRERE 2L, KELNLFE
R A RE T A2 B S A R 6 T R AR B EF R Z SAthE
TR RO AR RE T ERAS: WEFRFETER BERSHEHNRE
3T BGO BEEFUBALIENE; L EERSFRATEEBASHERHT BaF, &
B E A TR S 2RI ST DUR 2 A7 4 R0 25T

£ % X #®

T1] K. Takagi et al., J. Cryszal Growsh, 52(1981), 584; M. Cavalli-Sforza, Proceedings International Work-
shop on Bismuth Germanate, Princeton University(1982), 79; M. Kobayashi et al., Nucl. Insir. and Metk,,
206(1983), 107.

[2] KREXERTELUE, BETERNFHEAR,22(1988),494,

13] G. J. Bobbink et al., Nucl. Inser. and Mesh, 227(1984), 470.

[4] ZLRE, uEBESNEZ(ETFRE R 1985),

[5] BES,7DERNFEEEYHERAFELIE(1987),

{6] F. James and M. Roos, Comp. Phys. Comm, 10(1975), 343.

7] C. Laviron and P. Lecoq, Nwcl. Insir. end Meth, 227(1984), 45.

[ 8] Ch. Bicler et al., Nucl. Inssr. and Meth, A234(1985), 435.

{9] E. Lorenz, MPI-PAE/Exp. E1-129(1984).

[10] F. Porter et al., UPSTAT: A proposal for a High-Precision North Area Detector (1983).
{111 G. L Kirkbride, FAAMBIE (1988).

{12] S. Majewski and M. K. Bentley, Nucl. Insir. and Meik., A2*60(1987), 373.
1131 M. Murashita et al, Nucl. Insir. and Metk, A243(1986), 67.

[14] BNEE, FERBEAZNRIRE(19806),

{151 S. Schlogl et al., Nucl. Insir. and Meth, A242(1985), 89.

{16] CLEO Collaboration: “CLEO-Updated Proposal” CLNS 85/634(1985).
[17] M. Kobayashi et al, KEK. Reprime 86-11(May 1986).

{18] Y. C. Zhu et al., Nucl. Instr. and Merh., A244(1986), 579.

STUDY ON RADIATION DAMAGE OF CHINESE-MADE
HIGH-Z SCINTILLATION CRYSTALS

Cnu Guoznu Gu Yr1raN He JiNeTaNG
QiaN ZHONGMIN " Zuu Guoyr

(Instizuze of High Enmergy Physics, Academia Sinica, Beijing)

ABsTrRACT

Radiation damage effects of several Chinese-made high-Z scintillation crystals have been
studied on a ®Co irradiation unit of 100 KCi. Results on small size BGO crystals irradiated
by ®Co Y rays with various doses from 5X10° to 7.5X10° rad are presented. The decrease in
scintillation light output depends non-linearly .on the dose applied and saturation effects abo-
ve 5X10* rad have been obse;_r_ved.. The spontaneous recovery of the light output can be des-
cribed by the sum of at least three exponential functions. The radiation damage effects of
small size BaF,, CsI(T1) and ZnWO, crystals at 5X10° rad were also investigated. Serious da-
mage to BaF, has been found. Preliminary analyses.indicate that this may be attributed to the inc-
lusion of certain critical elements in the crystal. CsI(TT1) after irradiation does . mnot exhibit

strong afterglow or noticeable coloration as were reported in the literature.



