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MARELAME, PWO RARERTE. REEZRVIENEBSHEHTBEL. B3
1994 4E PGB #% F B 7 1.0 38l PWO 48 9 KB 38 X4 HEHL (Large Hadron Collider, LHC) ¥
R ECAE 25 A BRI bR ), X PWO R SIRIFZHELEZNEE, ROESEST PWO
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RE PWO BAMAKHR#ERBR, HIRRFHEHEAER ¢32x220mm H K FH
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HEWHTITEXHEELERE TR, YHMNFEDEERSS ERKEE R, BARK
HEREAER, SEOEREE —M& < lmm/h, FEEK LHC BR F AN K B 230mm. # 4]
HRRMAUSRTREMIBERTREAKRRE, R1IFIHT —LRENERE.
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Table 1 The light yield of some PWO crystals

Crystal Dimension /mm Method of LY. Uniformity%
No. wrapping p.e./MeV
38 190%x26 %26 1 layer of 9.7 10.5
teflon 120
39 210%x23x23 idem 10.0 8.5
43 230x23x19 idem 15.0 8.0

2.2 REAFZER

R SRR N, BRE ML
BFEESHREENMERLRE, BHESRN
$97 x50mm WEHEHIR, HBEPHERKER
H 4~6mm/h, FH K 30~50r/min. £ KK
HRETERK, BF 625x50 . ¢40x70
$30x100mm & R ~H il S K.
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Fig.1 Schematic drawing of the bridgman ap-
paratus used for growing PWO erystals

1-Furmace; 2-Refractory tube; 3-Heater; 4-
Pt crucible; 5-Melt; 6-Crowing crystal; 7-
Seed; 8-Thernmnocouple; 9-Refractory powder; 10-

Lowering mechanism

¥ LR & 4F i 2 SRR A& B R R, REEFHR, AR TR
B TERMFERT 25x25x250mm dhik, SrAkedh 2 B B 8 & F 09 f ik No.l i 5

No.1 A EE 130mm 4k 554K No.2.
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Table 2 X-ray fluorescence analysis data of PWO sample composition

Sample Sample composition/wt% Pb/W atomic
No. PbO WO, ratio
1 48.90 50.80 0.9999
2 48.94 50.85 0.9997
3 48.62 50.94 0.9914
4 48.64 51.13 0.9881
5 47.69 51.83 0.9559
6 66.06 32.93 2.0838

ME2HUER], AN PWO BEERL Mk Ph, RARIENLFHER LR
Btk RES KHAURER P 4, BHBREBES, HBRFHED BTN LHER Pb,
MELYF PO WERHAKET PWO HiibFitBE. HERERELEHED, EXK
HEEP R EARAE K PWO &R, PbO MR ERE WO; B, iARZMW L Dafinei 4
Bt & WOos ERERK. :

M No.1 #1 No.2 M¥EFE Y, RAMRTREAREK & &K A G (U6 MER Pb, 54k
AnHYEE, MEHAEERRRCAGELRD, HERAIHTEEKAETHAGHY
SR+ EME.

3.3 S&FEHIEEERE

PWO BiRs RIGH B Y T2, WHE L MHEE, Lecoqg % [ NFZEZH T H
HF47T PWO BEESTFHATEHRNGEEHTF Po* BT H4bL WOi~ .0 (WO3+F) L&
ey, W2 N PWO EEAHRIRRER, — 1T EXENXFSREPEEN WO~ 0F
X; WP REENWE (WO3+F) OFX; KU EEBRBEKOFREATAELS, B3N
PWO R M AL . PWO B v SHEBE RN 340~580nm Z A BRT MM A KB E
Yo, REHEWEETE 460~520nm 2 [ A4, XM EMEREHESF WHEREERX.

*3 PWO TR X HEAXGEEK
Table 3 X-ray luminescence peak wavelength of PWO crystals for the different positions

Crystal Growth Dimension/mm X-ray luminescence peak
No. method w.l. of different position/nm
Head Middle Tail
38. Bridgman 220x26x26 502.0 507.3 509.3
39 idem 235x23%x23 503.9 506.0 508.2
42 idem 168x23x20 503.7 504.8 506.3
14 Czochralski 45%22x22 511.8 512.0 512.3

HIR TREB:AK PWO Sk, T PLHBRIGEERY, RE THKKIER, E&G4
BRBARD, HhTXREARERKREEES., MK, BEXTRAEELTMBHER,
ARART R A B FEET, AT —R6E AR R R A E TR T RS MR AL
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WAEKRENLFRBEMOAER X HREGHE, HRERF TR HRIQWYEEH L, A
REMLHBRBEMN X HRREEECEAMKEBINEYE, RIIXEKGELTRE
Wik Pb PHE, HEHEMUBEOKEBIBES.
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Fig.3 PWO excitation and luminescence spectra
at T=300K
i 2 PWO ﬁ%ﬁ&ﬁf&%ﬂﬁmﬁ@ Excitation for: 1. A;=420nm; 2. A, =500nm; 3.
Fig.2 Scheme of energy transfer process in AL =650nm

luminescence for: 4. Aexc=275nm; 5. Aexc=308nmm;

PWO scintillators
6. dexc=325nm; 7. Acxc=350nm

mF PWO MRNCHLHEE R, WHPbEFHSE5RE RIGCHERYRENHEX
o R BAXHLAFTAG—TEK, AXREEEK, MR, SRS ERE
MR W B Pb B3 ZOCHLE R R E IR AR BEAR

4 i
1. SRARAEARERSIHE F K PWO Riket, tiikd Pho fIERE KK WO, &,

X5 PbO B4 sl WO, 2 —B 8-
2. BRI AHR TRRBAR R A K T 25x25x250mm KR ~FRE PWO ik, b ¥EH
B EH T PbO AN WER, BREAHRETS/N ERBERERKRT. RE, KK

A< PWO i 42 & 7T B k.
3. PWO Sk Pb AR REM X R A ERETNRKESD.
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Growth and Composition Evaporated of Lead Tungstate Crystals

LIAO Jingying SHEN Bingfu SHAO Pcifa YIN Zhiwen
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

This paper described PWO crystals grown by Bridgman technology for the first time. The
materials evaporated from the PbWO, melt were studicd during the growth of PWO crystals by
means of both Czochralski and Bridgman method. The results indicated that the evaporation rate
of PbO is higher than that of WOj3. Further the X-ray luminescence properties were investigated
of different positions of PWO crystals.
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