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Analysis of basic scintillation processes using various radiation sources
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Abstract

We analyzed the scintillation properties of Ce:GdsAl.Gaz 01, (GAGG), which are dependent on linear energy transfer
(LET). The rise in the scintillation temporal profiles was slow at high LET, whereas the decay did not significantly depend
on LET. The slow rise at high LET could be explained as follows. Competition among multiple excited states for energy
transfer to a nearby Ce®* ion led to failure in energy transfer for some of the excited states. Subsequent competition
occurred among the residual excited states for energy transfer to the Ce®* ions located far from the original position of the

excited states, followed by quenching.
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Figure 1. LETs for 20 MeV H*, 50 MeV He?*, and 220
MeV C** estimated using the SRIM code.
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Figure 2.  Scintillation spectra of the single crystal

and transparent ceramics of Ce:GAGG under 50 MeV

He?* irradiation.
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Figure 3. Scintillation temporal profiles of the single

crystal of Ce:GAGG: (a) rise and (b) decay parts.
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Figure 4.  Scintillation temporal profiles of the

transparent ceramics of Ce:GAGG: (a) rise and (b)

decay parts.
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