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Motivation

= Aim: Spectral and component characterization of secondary particles produced in
proton beams using a pixel detector

= Spectral tracking and LET measurements of light and heavy charged particles
in a water-phantom

» Flux and dose rate of the scattered radiation (protons, electrons, X rays, gamma,

neutrons)
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Experimental setup




Experimental setup
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Experiment Setup: MiniPIX Timepix3-Flex pixel detector

Timepix3 Si 500 pm = Customized waterproof miniaturized radiation detector
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Spectral tracking and imaging of single particles

= Precise measurement of position, deposited energy, time, direction
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LET, flux and dose rate measurements

N O LET in silicon
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Calibration of Timepix3 detector for thermal neutrons
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Results




Results: Deposited energy of scattered radiation

Measured deposited energy by Timepix3 detector
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Results: Flux & DR of scattered particles
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Results: LET histograms of stray radiation

MC simulation 2D dose

Linear energy transfer distributions
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Linear deposited energy response for wide range of dose
rates (DR)

from conventional to FLASH-like proton beams
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Preliminary results: thermal neutron flux in
proton beams

MC simulation of spatial distribution Measured thermal neutron flux
of thermal neutron fluence* for a DR at the reference point of 0.27 Gy/s
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Summary

» The newly developed MiniPIX TimePIX3-Flex was used to characterize the stray
radiation fields of conventional and UHDR proton beams produced in a water phantom

= A methodology for the characterization of secondary radiation produced in proton
beams (composition, flux, deposited energy and dose rate) in water was developed

= Linear response of deposited energy in silicon over a wide range of DR (from 0.14 Gy/s
to 270 Gy/s)

= A new method for measuring the thermal neutron flux in proton beams was established.
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