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A quantitative investigation on produced positron emitters at proton
therapy

Ahmad Esmaili Torshabi 1+
1. Faculty of Sciences and Modern Technologies, Graduate University of Advanced Technology,
Postal code: 7631818356, Kerman, Iran.

Abstract:

Recently, measurement of protons penetration is very important and applicable at proton radiotherapy. In
this research, a quantitative investigation has been done on positrons emitters that can be utilized at
monitoring of proton particles, by means of PET system. To do this, proton beam has been simulated using
Monte Carlo FLUKA code at various energies according to the parameters of actual therapeutic beam.
Moreover, a soft tissue equivalent phantom was simulated and positron emitter elements have been
calculated with total produced positrons, numerically. Based on final results, Carbon-10 and -11,
Nitrongen-13 and Oxygen-15 were generated due to inelastic collision of protons with nucleus of atoms
inside soft tissue. While protons energy is raised, the number of produced positron emitters are increased
per unit volume of soft tissue, per particle. In general, the share of O-15 is maximum as positron emitting
at all given energies of protons that is because of its highest cross section regarding with other elements.
It’s worth mentioning that reaching to such these results is almost impossible by using experimental
approaches that shows the scientific importance of performed simulation study.
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