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Recent Development on Elpasolite Scintillation Crystals for Neutron Detection

WANG Qinggqing'?, REN Guohao®
(1. School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China;
2. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: The simultaneous detection and discrimination of neutron and gamma rays is an important research topic of the exsiting
radiation detection technology. A few of alkali rare earth halides with an elpasolite structure are regarded as one of materials that are
qualified for these functions among all scintillation crystals. In this review, recent development of elpasolite scintillation crystals, i.e.,
Ce-doped Cs:LiYClg, Cs;LiLaCls, Cs2LiYBrs, and CsaLiLaBrs, were introduced The scintillation and n/y discrimination properties of
Cs:LiYCle:Ce crystal excited with thermal neutron and Gamma-rays as well as the four types of luminescence mechanism for the
crystal were elaborated. The size and properties Cs:LiYCle:Ce grown by the radiation monitoring devices are at the optimum level.
The energy resolution of its 1 inch crystal is 3.6% at 662 keV. It is indicated that Cs;LiYCls:Ce could become one of the most
promising scintillators for the detection of both neutron and Gamma-ray in a complex radiation field.
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Fig. 1 Schematic of elpasolite crystal structure
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Table 1 Scintillation properties of elpasolite crystals

Density/ Energy resolution Light yield Core to valence Emission/ Decay times/ns
Compound eff . o/
(grem™) at 662 keV photo/n luminescence (CVL) nm Neutron Gamma rays
. 220-310
Cs:LiYCls 3.31 46.4 3.6% 70000 Yes 0.73 50,1000 1.4,50, 1000
350450
. 250-325
CsaLiLaCls 33 50.1 3.4% 110000 Yes 0.65 50, 450 1.6, 50, 450
350450
Csz2LiYBrs 4.15 44.7 4.1% 90000 No 350450 0.78 70, 1000 80, 1000
CspLiLaBrs 4.2 477 2.9% 180000 No 350-50 0.62 55,270 55,270
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