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Performance study of GAGG:Ce crystal
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Inorganic scintillators with high density and high light output are widely used for the detection of ionizing ra-
diation in high energy physics, space exploration, modern medical imaging and industry. Recently developed
cerium-doped Gd3AL2Ga3O12 (GAGG:Ce) crystal is a promising scintillator with high density, high light
yield , fast scintillation decay time and non-hygroscopicity used for calorimetry. In addition, the presence of
Gd isotopes with a very high thermal neutron capture cross section makes the GaGG:Ce crystal efficiently sen-
sitive for neutron detection. In this paper, performance of gamma and neutron detection based on GAGG:Ce
scintillator has been studied. Emission spectra and decay time of different GAGG:Ce samples are studied. En-
ergy resolution and linearity of GAGG:Ce crystals coupled with PMT and different SiPMs are compared. The
excellent energy resolution of 3.4% at 662 keV measured with Hamamatsu S12571-6075CS SiPM is obtained.
Besides the continuum gamma rays, Gd isotopes also produce low energy conversion electrons and X-rays at
34 and 74 keV. Thanks to very high light yield, the photopeaks due to these low energy radiations are success-
fully observed and can be used as n/gamma discrimination. In future, the time information of GAGG:Ce will
be studied to do particle identification.
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