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A method to predict the response of inorganic scintil-
lators exposed to various particles with consideration
for quenching effect is developed. The light yield of
inorganic scintillators is proportional to the deposited
energy in the first order approximation, but in case of
radiation with high energy deposition density, the light
yield is suppressed owing to the quenching effect. In this
study, the light yield was predicted by a combination of
following three processes, (1) topological arrangement
of energy deposition calculated by a track-structure
calculation code, (2) energy transfer between the excited
molecules based on dipole interaction, (3) non-radiative
de-excitation of the molecules at highly excited states.
The accuracy of the developed model was well verified by

the earlier experimental data.
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Figure 1. Comparison of calculated and mea-
sured light yield of CsI(T1). R; = 1.5 nm.
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Figure 2. Comparison of calculated and mea-
sured light yield of CsI(T1). R; = 2.0 nm.
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Figure 3. Comparison of calculated and mea-
sured light yield of CsI(TI). R; = 3.8 nm.
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Figure 4. Comparison of calculated and mea-
sured light yield of Nal(Tl) exposed to photons
and ions. R; = 3.8 nm.
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Figure 7. Comparison of calculated and mea-
sured light yield of BGO exposed to protons and
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Figure 8. Comparison of calculated and mea-
sured light yield of BGO exposed to ions of a
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