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The goal of these studies is to understand these assumptions and the variation of the BGO response curve due to:
» Particle range variation
» Non-linearity related to optical pile up in the SiPM
» Different crossing ions species



BGO crystal simulation with GEANT4
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Bragg curve for Carbon E=100,150,200,250,300,350,400 MeV/u

E=400MeV/u Carbon sent against the crystal



Calculation of the integral of the Birk’s law

Range correction function
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« The signal Maximum Amplitude decreases as a function
of the distance from the front side of the BGO crystal
(see N. Bartosik et al 2025 JINST 20 P03021)



Ch: 139, Amp 124.542053, RMS 0.715679
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Pile

-Up calculation
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Probability to have k photons given a Dpon number of photons per cell

Correction factor to account for signal loss:
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Calculation of best KB to match data
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Best match Helium
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In literature https://doi.org/10.1016/j.nimb.2015.07.127, KB(He)=0.01 mm/MeV



https://doi.org/10.1016/j.nimb.2015.07.127
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Best match Carbon
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In literature https://doi.org/10.1016/}.nimb.2015.07.127
KB (C)=0.0048 mm/MeV
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In literature https://doi.org/10.1016/j.nimb.2015.07.127
KB (0)=0.0029 mm/MeV
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 Two crystals have been tested in Heidelberg: crystal 1 (used for KB determination)
 Cross check on the other crystal ongoing
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Comparison with crystal O
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Comparison with crystal 0 - Oxygen
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Conclusions and next steps

- The SiPM recovery time impacts the light output, but it not seems to be much difference between 7ns and 10 ns
* Values of KB are of the same order of the one found in literature

- By adding the particle range correction, non linearity due to pile up and the quenching factor (KB) to the simulation, data are reproduced

- Complete the comparison with crystal O for the Carbon
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Oxygen paper value Carbon paper value
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