Scintillation Characteristics of LiPO3:Ce®" Glass scintillators
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Abstract

LiPOs:Ce* glass scintillators doped with 0.5, 0.75, 1.0, 1.25 and 1.bwt% cerium as an activator

were fabricated. For the best transparency of the LiPOs; glasses, optimum heating conditions
were investigated. Optimum heating temperature and time is 950 C and 90 min with 1wt%
sugar add as reductant. The lattice structure of LiPOs:Ce* glass scintillator was monoclinic,
its lattice constants(ag, bo, co) being 164904, 54274 and 13.120 A. Photo-Refraction index of
LiPOs:Ce® measured by SE(Spectroscopic ellipsometry) was 145 ~ 15 and its bandgap
energy was 2.342 eV. The absorption spectral range of LiPOs:Ce® measured by UV-VIS
Spectrophotometry was 350~375nm and the spectral ranges of photoluminescence(PL) were
400~450nm and 750~900nm, its maximum PL intensity appeared at 417nm and 791nm.
LiPOs:Ce™ glass scintillator doped with 0.75wt% cerium showed the best PL intensity. The PL
intensity increased untill cerium content reaches 0.75wt% above which ir decreased.
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Table 1. Comparison of the characteristics of two most commonly used thermal neutron

scintillation materials with those of Lil:Eu

Characteristics Lil:Eul3][4] LiF-ZnS:Agl31l4] | GS-20:Cel3][4]
density(g/cm’) 406 2.36 2.4
refractive index 1.96

scint. efficiency(photons/neutron) ~51000 ~160000 ~7000
decay time(ns) 1200 200 19 & 58
Aem max.(nm) 470 450 397
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Fig 1. Fabrication process of LIPOs glass scintillator
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Fig. 2 Process of Spectroscopic ellipsometry measurement
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Fig. 2 Equipment of photoluminescence measurement
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Fig. 3. X-ray diffraction pattern of LiPOz:Ce™
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Fig. 4 Photo-Refraction index of LiPOz:Ce™
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Fig. 5 Bandgap energy spectral of LiPOs:Ce™
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Fig. 6 Absorption spectra of LiPOs:Ce* doped with various concentrations.
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Fig. 7 Photoluminescence spectra of LiPOs:Ce™ doped with various concentrations at room

temperature
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