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" Protontherapystudies@ U. Sevilla & CNA )

Selected publications:

M.A. Cortés-Giraldo, J. M. Quesada et al. An implementation to read and writdEA phase-
space files in GEANT4-based simulationdnt J Radiat Biol. 88, 2012

M.A. Cortés-Giraldo et al., A critical study of different Monte Carlscoring methods of dose
average linear-energy-transfer maps calculated invoxelizedgeometries irradiated with clinical
proton beam$MB 60, 2015

Allison et al. (including M.A. Cortés -Giraldo, J. M. Quesada)Recentdevelopments in
Geant4, NIM -A 835, 2016

A. Bertolet, M.A. Cortés-Giraldo, A. Carabe-Fernandez, Segmeniaveraged.ET concept and
analytical calculation fronmicrodosimetric quantities in proton radiation therapyed. Phys.
46, 2019

A. Baratto-Roldan, A. Bertolet, G. Baiocco, A.Carabe, M.A. Cortés-Giraldo,
Microdosimetry and Dose-Averaged LET Calculations of Protons in Liquid Water: A Novel
Geant4DNA Application, Frontiers in Physics 9, 2021

Daniel Suarez, this workshop!
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g Protontherapystudies@ U. Sevilla & CNA?\I

Radiobiology beamlines at the 3MV Tandem & 18 MeV Cyclotron (PhDs of Battaglia & Baratto)

- C. Battaglia et al.,EBT3 film calibration in the Bragg peak region for proton beams below 5 MeV
NIM -B 444, 2019

- A. Baratto et al., Feasibility study of a proton irradiation facility for radiobiological measurements|:
an 18 MeV cyclotroninstruments 2, 2018

- A. Baratto et al., Preparation of a radiobiology bedine at the 18 MeV proton cyclotron facility at
CNA, Physica Medica 74, 2020 . | |
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- Topics related to the acceleration of protons and ions by ultra-intense laser pulses, oriented to
biomedical applications [with I3M]

- Characterization of new 3D -detectors for microdosimetry in hadrontherapy [with IMB -
CNM -CSIC, IJCLab-CNRS, USC]

\ Prompt gamma imaging with MACACO [with IFIC -CSIC] /
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(P ETrangeverification
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SE Combs, J Bauer, DJnholtz et al,
BMC Cancer12(2012)
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[Typesof PETrangeverification
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_ _ _ _ _ A Affected by wash-out
The PET imaging can be applied online or offline, effects
. O RN )
depending on the half-lives of the ¢*emitters that PET A Noimmediate feedback
one looks at, which can vary from milliseconds to on the dose delivered
minutes. )
A Use of conventional PET
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" Nuclearcrosssections state-of-the-art

A Long-lived ¢*emitters:

Proton energy (MeV)

Proton energy (MeV)
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A Short-lived ¢*emitters:

A No differential data (integral production yield below 55MeV).
A Therefore, no reliable evaluated databases

Sedespariat al. (2011) for a detailed (but not up to date) s
dReliability of pratanlear interaction cross section data to p
induced PET images in proton/tl

on P&ET rang@v«

\_
uF

Carl os GUERRERO “Research

Santiago de Compostela, May"2023

Centro Nacional de Aceleradores Nacwna| de Ace|erc1dores


http://www.google.ch/url?sa=i&source=images&cd=&cad=rja&docid=e8yrRIirUsEL4M&tbnid=FBwJ_plUBxmCrM:&ved=0CAgQjRwwAA&url=https://www.estiem.org/default.aspx?PageId%3D771&ei=35AkUp3wAZGf7Abk34HgCg&psig=AFQjCNHF6gdxSkhJhB_vHcQsVhEVtEVmnQ&ust=1378214495156181

Measurement of the proton-induced reaction cross sections of thelong - and short-lived ¢*emitters
from threshold up to clinical energies (200 MeV) in the main elements of the human body.
Calcium, phosphorus,
potassium, sodium  49Ca(p,x)38mK
&l 31P(p,x)?°P
3;5 _ Nitrogen
T T, 14 1
Hydrogen £ 10% "'| N(p.x)*C
- | N(p XN
Carbon 'i{.‘ ' ' 18% || ‘I" 'I"‘} MN(p,x)™0
12C(p,x)HC if |i
12C(p,x) 13N .-_"/'/ '| |." 65% ".| ;' \\‘-\}.
12C(p,x)*°N ]'“ U'l || ﬂ l lU Ul
X : | / | | ;
P 'I |' "l "— Oxygen
{ ].'.’ I".‘ | 160(p,x)HC
I | \
'I' :' |' l"l 160(p’x)13N
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:\ﬁ;l l'\_-__e.l
\ But, can we do ~400 (11 reaction20to50 data points) experiments?
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" Multi-foil activationwith PET scanner

1. Single irradiation 2. Positioning 3. PET measurement

Foils embedded
in a PE matrix
serving as converter
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" Multi-foil activationwith PET scanner

1. Single irradiation 2. Positioning 3. PET measurement
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A Long-lived isotopes: 11C, 13N and 150
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(Single foil+LaB@HIT h

A Long-lived isotopes: 11C, 13N and 150 A Short-lived isotopes: 12N, 38K and 29P
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fAnaIysis of the decay curves

PE foil @ 15.8(4) MeV
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g Outlook

1. Crosssections

A
A
A
.

2. Simulations

Production crosssectionsby C and He beams Experiments performed at HIT (analysis ongoing)
Publication into the EXFORdatabase(processongoing)
Participation in the forthcoming IAEA evaluations (invited to IAEA TM in August 2023
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A ¢ Horofiles not just for heterogeneous phantoms but for realistic x E U B peOregrytJincluding
CT geometries and clinical treatments plans (SOBP)(with TOPAS?)

A Inclusion of the finite &' range, study the subsequentblurring of the PETimages

3. Others

|f
k

A Continue collaboration with CSIC -IFIC to fully analyze and further exploit the use of ITED for
PET range verification
A 31Ul UEw10EUAT Ul 4z Qwx OUOEOEWE W EUVEUEW, | EDER

: Ow?2
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More detalils in:
XS for long-lived below 18 MeV =>T. RodriguezGonzalez et al. RPC90(2022)
XS for long lived up to 200 MeV =>T. RodriguezGonzalez et al. ND%87(2023)
XS for short-lived => Coming soon
Impact of XS and MC simulations => Coming soon
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