
This content has been downloaded from IOPscience. Please scroll down to see the full text.

Download details:

IP Address: 161.111.22.69

This content was downloaded on 03/08/2016 at 12:19

Please note that terms and conditions apply.

Modeling secondary particle tracks generated by high-energy protons in water

View the table of contents for this issue, or go to the journal homepage for more

2015 J. Phys.: Conf. Ser. 635 032092

(http://iopscience.iop.org/1742-6596/635/3/032092)

Home Search Collections Journals About Contact us My IOPscience

iopscience.iop.org/page/terms
http://iopscience.iop.org/1742-6596/635/3
http://iopscience.iop.org/1742-6596
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


Modeling secondary particle tracks generated by high-energy
protons in water
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d CSIC, Instituto de Fiśıca Fundamental, Serrano 113-bis, 28006 Madrid, Spain
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Synopsis We present interaction probability data of low-energy secondary electrons and positrons produced due
to the proton impact. The probability distribution functions serve as input data for the Low Energy Particle Track
Simulation (LEPTS) approach which allows one to include the effect of low-energy species in medical applications
of radiation and in ion-beam cancer therapy, in particular.

The Low Energy Particle Track Simulation
(LEPTS) code [1] is a powerful complementary
tool to include the effect of low-energy electrons
and positrons in medical applications of radia-
tion. In particular, for ion-beam cancer treat-
ments it provides a detailed description of the
role of the secondary electrons abundantly gen-
erated in the vicinity of the Bragg peak, as well as
the possibility of using transmuted positron emit-
ters (11C, 15O) as a complement for ion-beam
dosimetry.

In this study, we present interaction proba-
bility data, derived from experimental and the-
oretical studies, of low-energy secondary species
produced due to the proton impact. The proba-
bility distribution functions, which serve as input
data for the model, are also complemented with
a comprehensive review of experimental [2] and
theoretical [3, 4] cross sections available in the
literature. We will also update the corrective fac-
tors for solid and liquid environments calculated
by means of the IAM-SCAR method [5, 6]. Using
these data, single electron and positron tracks in
liquid water and pyrimidine have been simulated
to provide information about energy deposition
as well as the number and type of interactions
taking place in any selected ”nanovolume” of the
irradiated area.
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