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Fig.1 Comparison between the transmission

spectra of the samples after being annealed at
50°C for 24h and 300°C for 10h
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Table 1 Details of the sample segments

Crystal ID Dopant/Amount/at.ppm Dimension/mm?® Remarks
718-21 34 A4 Bottom
71823 Y3+ /150 Si*+ /50 Ton
718-31 Y3+/150 St /20 25x25%80 Bottom
718-32 Top
718-41 34 54 Bottom
718-42 Y3+ /150 Nb°7 /300 Top

3 ERERETib

BRREFFAEERAGHEIRMALHHEHOE 14H, B 150°C R AEHELE
25 50°C B kAL, # A 50 f1 300°C BAGEM EMA R L. REMFMmERES
KEEBEERETRERENES R, RO TFIRFERS BB (RERE, B
K 530nm ML), MR BOEN RERK K TFRUERBGEYE B AT TR, £ 50°C/24h B &
G, Ui BARE R TR . R B i 7E 430nm B B R B SR 1B B ARG, Y3 PWO &
o Sitt B AR SR A BETE 8~20at.ppm WA, HULE LN Sitt BRI AL
BT R BRIEBEN YT PWO R BT EEWMB/N. MERKBENTE, H&H
G EL I Z W BT 430nm WUH, RECHREERETRERENHAE, X5RKEH
Y R PWO Rk (FERBEXAFHAEAR) LKL RE—BH.

S50°CIBARBREMEMETENBEREENERGE2MER2AE. BABERK
430nm MR BEW LG T, &4 Sitt BF BN Y3 PWO B4 %°Co . 35 #1 3500rad/h
BREEHRAANEZHNO TR, M YSH/NbS XS R TR B8 A4 T L = Hmk
= R RS ENS & E B AT S 7E 380~500nm B A& o AR A XA, {2
718-42 TN AN B/ MR EL R ERA ERRATEERILK.

®2 AR 50°C/24h BXERREENRLR
Table 2 Light yield (test temperature 20°C; gate: 100 ns; unit: p.e/M.eV) results of the
samples annealed at 50°C for 24h and %°Co irradiation at the dose rate 35 and 3500 rad/h

for 46h

Crystal Annealed 6Co 35 rad/h Light yield %9Co 3500 rad/h Light yield

ID for 46h change/% for 46h change/%
718-21 16.7 16.6 -0.6 15.9 -4.8
718-23 14.7 14.0 -4.8 12.2 -17.0
718-31 16.1 15.3 | -5.0 13.6 -15.5
718-32 14.5 13.4 ~7.6 12.4 -14.5
718-41 17.3 16.4 ~5.2 15.5 -10.4
718-42 13.7 14.0 +2.2 13.6 -0.7

“ 4+ ” means light output increased after irradiation



934 G| R~ - - 17 %

150°C 3B K JE ki IR A MR A R B R 3 A4, SBKJE Y3T/NDSH  YRH/Sit B
FER K BB 3 A 430nm TRUCHF, 7 35rad/h F {4 TR IR BRI TR M 50°C/24
BAHGER—B, HAEME, SEHNEMFEMEXRE BRERFETREREFT
P BT R ERIR

80
70
60

Transmission / %
8 8 8 8

Transtrission / %

3 8 85 8 8 3 8

T T L]

IRAASEESa S Tvr

——718-21 anneadled

——718-21 °Co 3500 radh

——71821"Co  35madh |]

e & T T

Wavslength / nm

0
3)0350400450500560&050700750&0

[

I

——718-31 annealed
——71831"Co  35radh
——71831%Co 3soomd'h

hetiiidaiagd al 1

Transiission / %

Wavelength/ nm

0
3ooaso4oo4sosoossoeooeso7oo7soaoo

'85'38219838

T T T T TV T

—— 71841 annealed
——71841"Co  35radh
—-—71&41 ®Co 3500 radh

1

L al 1 el

Transmission / %

8 8 &8 8 8 3 8

1

I

——718-23 annealed
——71823%Co  35radh
-—*—718-23 & 35wrad/h }

MO$O400450500550&30§O700750&JO

Wavelength / nm

——718-32 annealed
——7182%Co , 35radh
—— 7182 "o 35wradh

L f T

0
WSOMMWSSOWESOTOOEO&JO

Wavelength / nm

~—-— 171842 annealed
——71842"Co  35radh
—+— 71842 Co 3500 rad/h

it

3)0350400450500560@650700750&30

300°C B kG kB MEF A4

Wavelength/ nm
A 2

ek 50°C/24h B A R G

Fig. 2 Comparison between the transmission spectra of the samples after annealing at 50°C for 24h and

irradiation
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Table 3 Light yield (test temperature 20°C, 100 ns, p.e/M.eV) results of the samples

annealed at 150°C for 10h and *°Co irradiation at the dose rate 35 and 3500 rad/h for 46h

Crystal 50Co 35 rad/h Light yield 80Co 3500 rad/h Light yield

D Annealed for 46h change/% for 46h change/%
718-21 18.6 17.4 -6.5 16.0 -14.0
718-23 16.8 15.8 —6.0 12.5 -25.6
718-31 18.3 16.3 -10.9 14.5 -20.8
718-32 16.2 15.1 —6.8 12.3 -24.1
718-41 19.3 18.0 -1.8 14.9 -22.8
718-42 15.0 14.8 -1.3 12.3 -18.0

®4 REHR300°C/10h RASGEREENAER
Table 4 Light yield (test temperature 20°C, 100 ns, p.e/M.eV) results of the samples
annealed at 300°C for 10h and %°Co irradiation at the dose rate 35 and 3500 rad/h for 46h

Crystal Annealed 80Co 35 rad/h Light yield %0Co 3500 rad/h Light yield
ID for 46h change/% for 46h change/%
718-21 18.1 18.3 +1.1 15.9 -12.2
718-23 15.0 15.7 +4.7 13.0 -13.3
718-31 17.2 17.2 0 14.6 -15.1
718-32 14.8 15.8 +6.8 13.2 -10.8
718-41 17.9 18.4 +2.8 16.9 -5.6
718-42 13.6 15.1 +11.0 14.3 +5.1

Bl 3 K253 300°C/10h ;B ok, *°Co (@ HERT/G 4 AT MY X B A K H 61, B
718-23 . 718-32 B K RFR M5 K AT R IR B G, e 3 R4 718-23 MY BK
BRENE. SUERLEARA B BRERIEE RS ERR AL, WA
HEE A &L, TR A SR ETE 380~500nm I B A BT IR, AIEEMIRER: (1) &iE
RR)5 5 430nm MU Z R OCSEEAHT AR FLESTSHEU “Ea”,
Q) FEMAETIHSAEREBRER., K6P0, WRT RENFFLERE. RIFRNC
BEWERER, BRESCHEF MMM, XS HARAR, WELEHNEREN
WIEH - PR,
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Fig. 3 X-ray excited emission spectra before & after °Co irradiation(35 rad/hx46h) while being
annealed at 300°C for 10h
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Influence of Si** Ion on Scintillation Properties and Radiation Hardness
of Y3* Doping PbWO, Crystals

ZHANG Xin, LTIAO Jing-Ying, XIE Jian-Jun, SHEN Bing-Fu, SHAO Pei-Fa, LI Chang-Quan,
YUAN Hui, YIN Zhi-Wen
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Based on the fact that the exceptional irradiation behaviors are prominent at the top
part of Y3* doping PWO crystals while exposed to low dose rate y-ray, previous studies concluded
that this phenomenon was caused by enrichment of impurities such as Nat, K* and Si** whose
segregation coefficient are smaller than 1. In this paper, the relationships among annealing, optical
transmission and radiation hardness of Si*t ion contained Y3+: PWO crystals were investigated.
The experimental results show that the Si*t ions do not influence optical transmission and radiation
hardness of Y3*: PWO crystals at the concentration involved in the study. It can be concluded
that the exceptional irradiation behaviors of Y3+: PWO crystals do not relate to the contamination
of Si** ion.

Key words lead tungstate; doping; radiation hardness; scintillation



