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Study on the fluorescence decay characteristics
of lead tungstate crystals

WANG ZhaominO XU Zizong[J] WU Chongll CHEN Hongfang
WANG Xiaolian[J LI Cheng[J XU Tongd WU Jian[J ZENG Hui
(University of Science and Technology of China, Hefei 230027)

Abstract] Relation between the fluorescence spectrum and decay time of lead tungstate crystals
was studied by using the single photon technique. The fluorescence decay characteristics of lead
tungstate crystals grown under different conditions were measured. The decay time before and
after irradiation was compared. It is shown that La doping is an effective way to increase the fast
component.
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Table 1 The PWO samples used in the test

oo HEN Oooog
Sample No. [Dimension/mm Growth condition
19 40% 10x 14 [ La,300x 10-600 O La doped,300x 10-6 annealed
46 23x 23x 45 000 O2annealed
47 23x 19% 45 00000 Vacuum annealed
59 232x 230x 192 0 00O Vacuum annealed
61 202x 230x 202 0 00O Airannealed
119 20x 20x 20 0 0O 0O Unannealed
154 45% 20x 20 |0 La,1000x 1060 O O Ladoped,1000x 10-6 unannealed
161 50x 20x 20 0 0O 0O Unannealed
163-2 20x 20x 20 0 O O Unannealed
961 20x 20x 20 0000 Airannealed
962 20x 20x 20 00O Oyannealed
963 83x 23x 25 0 0O 0O Unannealed
1200000

D000000D0o0ooDooooooooloooooscon 00 DOnnoOonQ
Jddo,0J0ooooEviooooooooo,ocooooooevooooo
Jddo,0Jdd0ooooodoooooooo,opv20ddooooooog,o
JdddoooooooooooopPM20000ddoooooooolgoPMIOO
JdddoooboodoooooooooooooopPM20000000oooog
DJdddoooooodoooooooooooooooooo@ooooon
DJdddobooooodoooooooooooooooo)yoooooooo
Oy odooopPv0Oddoooooooooo,oooooo* oo—0or og
Joodoooudooooooooooeyooooooooooon,od
OJdddooooodddoooooodooooooooooo,0booooon
OJdddooooodo,Ddddoooobooo,0coo00ooooooooog
OJdddoo,0Jo0ooood,0oodd0oooobooooooooboooooooa
Jo00oddooooodoooooboooooboboob0ooboooo0bddo
[J [0 580psL]

file:///E|/qk/hjs/hjs99/hjs9902/990206.htm O O 200 7 O O 2010-3-22 22:34:49



0 O 0O 990206

130004

0000000000000 0000000000001.85PBg0Co 00O O,
Jobdobougoboobouobugon

20000

21000 000goouooouoooogd
OO0D00O0O80DO 0O O (3650 38501 40001 42001 45000 47801 52801 561nm)1 L D O O O O
ol ooou2000000oooboooooa

000000000PHOOOOO0ODO0000AR)=2Aexp(-¢t) t)00
i
00,00000000000,00000000A01,0000i0000t=0000

Dohoooboooboz2oodoboo,nofbboooboo,booobooon
OO01ns0D 00000000 DO@EeOns) 0o gsbgobooo,oobooon
OO0O00Oo10—=3ons 0000 oogo@eons)Dbogonooooo200,000
goddoobo,ogoobbogggoobobbog,buuaad

02091000 0000000000000
Table 2 The light decay time vs wavelength for Sample N0.961

booun g 10 ns T o/ns [ /9% | s/%
A /nm
365 2.39 19.1 [50.1 |2.22
385 2.79 145 |55.7 [1.72
400 2.69 13.8 [49.3 |1.87
420 2.75 14.0 (50.7 |1.27
450 3.09 20.8 |45.6 |3.56
478 3.06 24.8 |40.4 |6.02
528 2.97 35.2 [25.6 {9.04
561 291 | 432 (234|114

O30 00ooOoooooooooooooo
Table 3 Transmission of filters and quantum efficiency of phototube

Oo0o000d |FWHM OO0 Oood
A /nm Onm | f/% |Quantum efficiency/%
365 8 44 24.5

385 13 43 24.9
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400 8.5 29 24.8
420 10 39 23.0
450 10 58 19.6
478 10 47 15.8
528 15 30 7.92
561 17 2626 4.86
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e J00J1NsOODODOO,0c OO150—360ns0 0 00O
Fig.1 Photon number vs wavelength of fast and slow components for Sample No. 961

e Integral counts after peak within 10ns,o Integral counts after peak within 150—[ 360ns

40 0pPwoOO OO OOOoOOoooon
Table 4 The decay time of various PWO crystals

ooty 1/ns |0 1/% [T o/ns |0 5/% [T 3/ns |0 3/% [T 4/ns |0 4/% (T 5/ns |0 5/%
Sample No.
19 24 | 524 | 47 | 401 | 257 | 75
46 34 | 265 | 156 | 296 | 89.0 | 59 |825.0 | 68 | 145 | 312
47 39 | 286 | 179 | 263 |1350 | 76 |858.0 | 80 | 36.8 | 295
59 34 | 175 | 145 | 209 |1380 | 49 |561.0 | 34 | 780 | 533
61 35 | 200 | 138 | 26.2 | 1110 | 7.3 |883.0 | 9.0 | 255 | 375
119 41 | 496 | 20.3 | 50.4
154 21 | 427 | 7.2 | 527 | 196 | 4.6
161 24 | 141 | 27 | 247 | 138 | 612
163-2 26 | 410 | 107 | 129 | 16.2 | 46.1
961 28 | 331 | 169 | 436 |176.0 | 23.3
962 35 | 250 | 149 | 483 |131.0 | 26.7
963 38 | 423 | 158 | 57.7
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Table 5 The comparison of decay time before and after 6€0Co irradiation

T 1/n3 Dll% T 2/”5 Dzl% T 3/nS D3/%

[0 O O Before irradiation | 3.5 250 | 149 | 48.3 |131.0 | 26.7
0 O O After irradiation 3.5 26.0 | 15.2 | 47.7 | 1370 | 26.3
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