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Development of a new inorganic crystal GAGG for the calorimeter which has
capability of the separation betweens neutrons and gammas
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We developed an electromagnetic calorimeter which can distinguish neutrons
from gammas, by using GAGG crystals. The response of GAGG crystals can be faster by co-doping Mg2+
ions. To separate neutrons from gammas, we can use the difference of the interactions in the
crystals between neutrons and gammas due to its short radiation length and long interaction length.
Information on the depth of the interaction positions in the crystals can be obtained from the
observed pulse shape by gluing a GAGG crystal and a GAGG crystal co-doping with Mg2+, which has a
shorter decay constant, compared with GAGG crystals. We made a prototype module and carried out a
series of beam tests. We established a method to distinguish gammas from neutrons.
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