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Abstract

Based on the observation with optical micwoscopes SEM, EPM and in-situ on the crystal in the
pocess of annealing, light scattering centers in PbWO4 crystals can be classified into three
types: gaseous inclusions, solid inclusions and tiny voids. The results of EPM and XRD analysis
indicated that solid inclusions are composed of WO3, PhoWOs and eutectic composition result
from the aggregation of impurities. WO3 particles are the remains of uncompleted solid reactions
between PbO and WO3 powders, while PhoyWOs particles are the products of raction betveen
WO3 and excess of PbO in the melt. Tiny voids in ciystals originate from the assembly of
vacancies and mainly mesult in light scattering veils with this proposed mechanism on the
fomation of three types of light scaltering centers, techrological measures are suggested for
eliminating these macro defects.

Key words: PbWO4 crystal, optical scattering centers, voids, inclusions, scintillation ciystal,
Bridgman method
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Fig. 1 Gas bubbles in PbWOy crystal Fig. 2 Gas bubbles in PbWOy4 crystal (after annealing)
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Fg.3 Tiny void in PBWOy crystal Fig. 4 Transmission of veiled PbWOy crystal before
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Fig. 5 Solid inclusions in PbWOy crystal Fig. 6 “Gaseous-olid” inclusions in PbWOy4 ay stal
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Table1 EMPA of solid inclusions in PbWOy crystal

Composition( %)
Test point
WO, PbO Sh,0, ALO, FeO Cu0
Tex- like crystalline 7.8 25.4 66. 74
Beehive-like inchisions 7.35 13.89 12.75
White inclusions 17.71 82.29
Yellow inchisions 71.38 28 62
Yellow-green inclusions 85.10 13. 16 173
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