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Analysis of basic scintillation processes using various radiation sources
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Abstract

We analyzed the linear energy transfer (LET) effects on the scintillation properties of BisGe;O;, (BGO) with an
emphasis on the dynamical aspect, using pulsed beams of 20 MeV H*, 50 MeV He*, and 220 MeV C°*. We observed that
the rise and the decay of the scintillation temporal profiles are faster at higher LET. The faster decay at higher LET is
attributed to the competition between the radiative transition of self-trapped excitons (STEs) localized at Bi* ions and
the quenching caused by the interaction between STEs. The faster rise can be explained in terms of the competition
between the quenching caused by the interaction between excited states and the formation of the STEs.
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Figure 1. Linear energy transfers estimated with the

SRIM code.
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Figure 2. Scintillation spectrum of BGO under

irradiation of 50-MeV He?*.
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Figure 3. Scintillation temporal profiles under

irradiations of 20-MeV H*, 50-MeV He?*, and
220-MeV C°* in (a) short and (b) long time range. The

profiles are normalized to their peak intensities.
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Figure 4. Scintillation temporal profiles at different
wavelengths under irradiation of (a) 20-MeV H*, (b)

50-MeV He®*, and (c) 220-MeV C**.
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