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Improvement of scintillation properties of new type scintillator crystals with
gadolinium ions based on electronic structure analysis
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We have investigated the origin of shallow electron traps in Ce:GAGG
crystals by using various spectroscopy techniques, in order to improve scintillation properties of
this material. It turned out that shallow electron traps are composed of Gd2+ ions adjacent to
oxygen vacancies. The Gd2+ ions are antisite defects occupying B sites in the garnet lattice. The
first-principles calculations revealed antisite Gd2+ ions are introduced due to cation deficiency at

the B sites. The reduction of cation deficiency is the best way to improve scintillation properties
of Ce:GAGG crystals. To do so, it was found that Mg2+ codoping is useful.
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