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| doping PbWO4

crystals showed exceptional behaviors namely, light yield increased after low dose rate irradiation. The light

Abstract; Comparing with other trivalent ions doping (such as Ia’ " and Lo* ) caystals, Y

output enhancement accompanied with optical transmission change from 380nm to 500mm simultaneously, n
addition the radiation hardness was sensitive to annealing temperature. Previous studies showed that this
phenomenon only existed in the top part of the crystal, or the extent of light yield heightening existing in the top
was greater than that of in the bottom. Thus wnclusion was made that it was relevant to the impurities such as
K",Na" and Si*" whose segregation coefficient is less than 1. In this study we chose typical Y*" tPWO
crystals and investigated the relationship among annealing temperature, transmission and light yield of the
samples. The experiment results show that this phenomenon can exist in the bottom and top part of the ciystals,
and under certain condition the extent of light yield heightening existing in the bottom is greater than that of in
the top. According with experimental mesults of Vph compensation dopant, this phenomenon may be caused by
change of Y charge compensation mode due to enrichment of the Ca’" ion in the bottom of the crystal.
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Table 1 The details of the sample segments
Crystal ID Dopant/ Amount(at. 10~ %) Dimension(mm) Remarks
011 262X 252X 80 Top
212 Y/ 130 252X 242X 66 Middle part
91-3 242X 222X 80 Bottom
041 T 130 262X 252 80 Top
043 242X 222 80 Bottom
482 \ 262X 252 80 Top
486 Y3150 242X 222X 80 Bottom
5181 262X 252 80 Top
5182 Y*/150 252 242X 66 Middle part
5183 U7X 222X 80 Bottom
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Fig. 1 The absorption spectrum and radiation induced absoiption coefficient spectrum of the
sample 421 segments after being annealed at different temperature and UV imradiation
X (3 R Table2 ICP-AAS analysis of the impurities contained
in the top and middle part of crystal No. 448
b
380m ~ 500mm o 421.424 Concentration(at® 10~ ) Top Middle Part
3+
448.518 , Y %3 93
K* 15 7
Ca*’ 2 41
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Fig. 2 The absorption spectrum and radiation induced absoiption coefficient spectrum of the
sample 424 segments after being annealed at different temperature and UV iradiation
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Fig. 3 The absorption specirum and radiation induced absoiption coefficient spectrum of the
sample 448 segments after being annealed at different temperature and UV imradiation
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Fig. 4 The absorption spectrum and radiation induced absoiption coefficient spectrum of the
sample 518 segments after being annealed at different temperature and UV imradiation
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