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Study on the fabrication and photoluminescence characteristics

of LiPOs glass scintillators with the lanthanides activators
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Abstract

In this syudy, LiPOs; glass scintillators were fabricated, and lanthanides(except Pm) oxides or
chlorides were used as an activator. For the fabrication of LiPOs; glasses, optimum heating
conditions were obtained, and the photoluminescence of the glasses was measured by the
monochromator. For the best transparency of the glass samples, optimum heating temperature
and time is 950 C and 90 min, respectively. As the result of photoluminescence analysis, it
was impossible to apply Pr, Nd, Gd, Ho, Er, Tm, Yb, and Lu to activator. Because emission
spectrum of samples with them was equal to that of sample without activator. In case of
samples with Europium, the peak of emission spectrum of Eu(Il) and Eu(Il) is 420 nm and
620 nm, separately. And Samples with Ce(Ill) are about 380 nm, and Tb(I) are about 550



nm. On the fabrication of LiPOs3 glass samples, PL intensity was increased by adding sugar
as reductant, and using Ar reduction atmosphere. And the optimum reduction conditions were
differed as to the kinds of activators. Samples with Eu(Il) and Th(Ill) have the best PL
intensity in the Ar reduction atmosphere, and sample with Ce(Ill) have the best intensity by

added sugar.
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Lithium metaphosphate(LiPOs3) glass scintillator

Fig. 1 Fabrication process of LiPO3; glass scintillator
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Table 1. Fabrication conditions of glass samples

?jﬂg}; Activator Remarks rsljgbpg Activator Remarks
N1 - N26 Yb203
N15 EwOs3 N27 LuOs
N16 CeO2 N28 EuCl36H20
N17 Pr:0s yvellow-green glass N29 EuCly
N18 Nd2Os blue glass N31 CeCls
N19 Smy0s3 N32 EuCly sugar
N20 Gdz03 N33 CeCl3 sugar
N21 TheOs N34  ThsO(I,IV) sugar
N22 Dy203 N35 EuCly Ar
N23 Ho203 pink glass N36 EuCly not trans., Ar, sugar
N24 Er:Os light purple glass N37 CeCls Ar
N25 Tm>03 N38 Th4O(1M,1V) Ar

* Base material : LiPOsz, fraction of activated elements : 1%
#% Conditions : 950C, 90 min

x%% Total amount of regents : 10 g

x5 N1, N15 - N34 © Air atmosphere
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Fig. 2 Equipment of photoluminescence measurement
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Fig. 5 Photoluminescence of Eu-doped LiPO3
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Table 2. PL characteristics of Ce and Tb doped glass samples

Cerium(Ce) doped samples Terbium(Tb) doped samples
Strongest peak PL intensity Strongest peak PL intensity
Sample number [nm] [arb. units] Sample number [nm] [arb. units]
N16 660 0.5 N21 545 0.5
N31 380 30 N34 545 2.4
N33 390 100 N38 550 3.3

N37 380 45
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