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Recently, a method based on the possibility to inducing an enhancement of the biological efficacy of proton
therapy by using of Boron atoms localized inside a tumor mass, has been proposed [1, 2].
Specifically, the aim of this approach is exploit the well-known 11B(p,a)2a nuclear reaction channel where
three alpha particles, with an average energy around 3.5 MeV, are emitted [3]. These alphas show a sufficient
range (around 20 um in water) so that they can release most of their energy in the cell nucleus and high-LET
values, able to strongly damage the DNA, producing an enhancement of the biological efficacy of the proton
beam. In addition, various proton-boron nuclear reactions induce the emission of several prompt gamma-
rays with different energies [2]. The measurement of the produced gammas, if sufficiently intense as respect
the background produced from the proton-nuclear reactions with the biological tissue [4], can potentially
represent a powerful on-line proton beam imaging technique. The Boron therapeutic role as well as this new
imaging technique could have potentially applications with treatment based on the using of conventional
proton beam and laser driven proton beam.
In this work a theoretical and experimental study of the gamma prompt emissions from the proton boron
nuclear reaction has been carried out with the main aim to understand and quantify the most probable gamma
prompt emitted in the proton-Boron reactions with respect to the background.
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