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Single crystals, optical ceramics, Cherenkov glasses, plastic scintillators are commonly
used as sensitive elements of scintillation detectors. These scintillation materials have both
undeniable advantages and a number of disadvantages and application limitations. The main
disadvantage of bulk single crystals of a good optical quality is a complex and expensive
technology for their production. Using of composite scintillators manufactured from fine
granules distributed in a binder medium [1] enables to avoid the stage of bulk single crystal
growth. The granules can be obtained by solid-state synthesis, by crushing of solidified melts, or
by sol-gel method. Another advantage of composite scintillators is the possibility of detectors
production on their basis of any size and shape.

This work is focused at search for optimal process to produce composite scintillation
detectors manufactured on the base of Y,SiOs:Ce (YSO:Ce) and Gdi(AlxGasx)s012:Ce
(GAGG:Ce) scintillators. YSO:Ce is a standard oxide scintillator used in various types of
scintillation detectors, including HEP experiments. GAGG:Ce is a new promising material
which outperforms all known oxide single crystals by the light yield.

In this study YSO:Ce and GAGG:Ce materials were obtained in the form of powders
synthesized by solid-state method, fragments after crushing of single crystal, as well as in the
form of fragments after solidified melt crushing. Composite scintillators on their basis were
manufactured using radiation-resistant polysiloxane elastomer as a binder medium [2].
Luminescent and scintillation properties of the obtained composite samples were studied and
compared with those of standard bulk Y SO:Ce and GAGG:Ce single crystals. The scintillation
and luminescence characteristics of the composite scintillators and single crystals are similar. It
was shown that composite scintillators are promising for application in HEP calorimeters and
medical X-ray sensitive screens.
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