The AE-TOF detector of the FOOT experiment:
experimental tests and Monte Carlo simulations
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The FOOT experiment Highlights

. Identification of the fragments * A AE-TOF detector prototype was irradiated with proton and carbon ion beams
produced in the human body during - Coincidence time resolutions (40-160 ps) compatible with the FOOT requirements were obtained

hadrontherapy and measurement of

. . : * Energy resolutions of 5-13% were m r
their production cross-section [1] ergy resolutions of 5-13% were measured

* The predictive capability of the Monte Carlo simulation of the optical transport was tested

 Radioprotection in space
* The Monte Carlo can predict the light attenuation in the bar and the number of detected photons

Experimental results
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e Proton and carbon ion beams irradiations
of different energy and position @ CNAO
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* Proton energy deposition as input (FLUKA)

- Scintillation emission spectrum (Matlab) Future MC applications
- Geometry & optical transport (Geant4, [4]) * Investigate the impact on the detector time and energy resolution of geometrical factors, such as:
- SiPM photon detection efficiency (Matlab) - the thickness of the plastic scintillator bar
- different SIPM arrangements (number of SIPMs, micro-cell size)
Y — N  PDE - £ - uncertainties in the SiIPM position wrt the plastic scintillator bar (e.g., angle, misalignment)
ph,det ph, gen geom,transport « Predict the energy and time resolution of the final AE-TOF detector
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