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2019:Paper

a Published: 2019

0 NIMA 916 (2019) 116-124 “ Development and characterization of a AE-TOF detector
prototype for the FOOT experiment”

0 Open Phys. 2019; 17:233-240 “lon charge separation with new generation of nuclear
emulsion films”

0 NIMA accepted in press: “Fragment charge identification technique with a plastic
scintillator detector using clinical carbon” (signed by Pisa Group, citable)

Q Submitted:

0 special issue on Particle Therapy on IEEE Transactions on Radiations & Plasma Medical

Science (TRPMS): ”Measurements of 1°C fragmentation cross section on C, O and H in the

energy range of interest for Particle Therapy Application” update by Michela-llaria
0 Proceedings of many conferences

Q Preparation

0 Technical paper on MSD: test beam at Trento in july 2017
0 General FOOT paper
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Proceedings (not a complete list)

“The FOOT (FragmentatiOn Of Target) Experiment”, Proceedings of Science, INPC 2016, 128, Adelaide 2016, Patera

“The FOOT (FragmentatiOn Of Target) Experiment”, Proceedings of Science, vol. 32, 2017, Bormio, Battistoni

“The AE-TOF detector of the FOOT experiment: Experimental tests and MC simulations”, NIMA 936 (2019) 78-79, Pisa meeting 2018, Ciarrocchi
(Pisa group)

“THE FOOT EXPERIMENT: FRAGMENTATION MEASUREMENTS IN PARTICLE THERAPY”, ISSN 2466-4294 (online) | rad-journal.org Vol. 3 | Issue 3
| pp. 190-196, 2018 doi: 10.21175/RadJ).2018.03.032, RAD2018 Ohrid, Montesi

“The FOOT (FragmentatiOn Of Target) experiment”, IL NUOVO CIMENTO 41 C (2018) 169, DOI 10.1393/ncc/i2018-18169-5, IWM-EC 2018 Valle
“Study of the performance of the FOOT experiment”, ALKU Journal of Science 2019, Special Issue (NSP 2018): 86-92, Dong

“Evaluation of double-sided silicon microstrip sensor for the FOOT experiment”, NIMA 936 (2019) 36—38, Pisa meeting, Silvestre

“The FOOT (FragmentatiON Of Target) Experiment” ,Perspectives in Science 2019 https://doi.org/10.1016/j.pisc.2019.100415, Strasbourg,Valle
“The FOOT FragmentatiOn Of Target Experiment”, DOI: http://dx.doi.org/10.23727/CERN-Proceedings-219-001, Proceedings of the 15th
International Conference on Nuclear Reaction Mechanisms, Varenna, Marafini

“The track reconstruction of nuclear fragments in hadrontherapy with the FOOT experiment”, Il Nuovo Cimento, Bologna, Franchini

“FOOT: FragmentatiOn Of Target Experiment”, Il Nuovo Cimento 42 C (2019) 134, DOI 10.1393/ncc/i2019-19134-6, EUNPC, Bologna, Spighi
“Particle Therapy and Radioprotection in Space with the FOOT Experiment”, International Journal of Modern Physics: Conference Series,
Crete 2019, Mengarelli

“The FOOT experiment”, Fairness 2019, Ridolfi

“Expected Performance of the FOOT experiment”, IFAE; to be published on Il Nuovo Cimento, Silvestre



https://doi.org/10.1016/j.pisc.2019.100415
http://dx.doi.org/10.23727/CERN-Proceedings-219-001

GENERAL PAPER

\title{ The FOOT experiment}

\section{ Introduction} Vincenzo \paragraph{Scintillator}
\section{ Apparatus} \paragraph{Calorimeter}
\subsection{Requirements } \subsubsection{Trigger and Data Acquisition System}
\subsection{Electronic Setup} \subsection{Emulsion Chamber Setup} Na PO li . . .
All files are in baltig
\subsubsection{Upstream and Target region} \subsection{Global Tracking}
\paragraph{Start Counter} \section{Performances}
\paragraph {Beam monitor} \subsection{Electronic Setup Performances}
\paragraph{ Target} \subsection{ Emulsion Chamber Performances}
\subsubsection{Tracking system} \section{Conclusions}
\paragraph{Magnetic System} \thebibliography{ }
\paragraph{ Vertex}
a lot of interesti ng measurements:
\paragraph{Inner Tracker}
— _ Q Emulsion at GSI
\paragraph{Micro Strip Detector} Perugia

0 Electronic setup at GSI
0 Test beam on STC, VTX, SCN, MSD, CAL

\subsubsection{Fragment Identification}

5 We have the possibility to write a beautiful paper!!!!






PAPER STATUS

|EEE Transactions on Radiation and Plasma Medical Sciences Page4 of 14
1

- 1/03/2019: the paper on the

Measurement of *C Fragmentation Cross Sections cross section measurements at |
on C, O and H in the Energy Range of interest for 90° and 60° was submitted on

: Particle Therapy Applications. |EEE Transactions on Radiation 4
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g 7, E. Ciarocchi'™!!, P. Cerello®, A. Clozza'*, S. Colombi'>'%, G. De Lellis™'"%, A. Del Guerra'®!!,

14 M. De Simoni®?, A. Di Crescenzo'™®, M. Donetti'™*, Y. thng1 9. M. Durante'®, A. Embriaco’, M. I_Emda:‘”.
15 R. Faccini®?, V. Ferrero®”, F. Ferroni®®, E. Fiandrini’"", C. Finck?, E. Fiorina'®!'!, M. Fischetti*2,

16 M. Francesconi'”!'!, M. Franchini'?'®, L. Galli'!, V. Gentile?® R. Hetzel?", S. Hild'?, E. Tarocci®!*, M. Tonica’,
17 K. Kanxheri’, A.C. Kraan'', V. Lante'®, A. Lauria'>'7, C. La Tessa!>'0, E. Lopez Torres™?*, C. Massimi'2,

18 M. Marafini*2, A. Mengarelli'2, R. Mirabelli***, M.C. Montesi'™®, M.C. Morone, M. Morrocehi'", - 6/05/201 9 the reV| ew Of the man USCH pt

19 S. Muraro!, L. Narici®>?®, A. Pastore?”, N. Pastrone®, V. Patera®**, F. Pennazio®, P. Placidi®®", M. Pullia'®,
20 L. Ramello®?Y, R. Ridolfi"®!'?, V. Rosso'!!, M. Rovituso!'®, C. Sanelli'*, G. Sartorelli"*'2, O. Sato®", haS been recei Ved
5; S. Savazzi'®, L. Scavarda®®, A. Schiavi®?, C. Schuy®!, E. Scifoni'®, A. Sciubba®'** A. Sécher®, M. Selvi'?,
3 L. Servoli’, G. Silvestre’™7, M. Sitta®*® R. Spighi'?, E. Spiriti'*, G. Sportelli'’'* | A Stahl?", S. Tt inilt
24 F. Tommasino'*'®, G. Traini®**a M. Toppi*'4, T. Valeri®, S.M. Valle!, M. Vanstalle??, M. Villa'%!3,
25 U. Weber’!, A. Zoccoli'2'¥, A. Sarti*?4 - -
= We took the chance to improve the analysis:
27
28
29 Ab. In a carbon ion the nuclear
iectiles i )
30 * corresponding author, please mail o: michela marafini@romalinfoir  Of Doth target and heam projectiles impacts on the dose
3 1 INFN, Section of Milano - Milano, ltaly on the tumour and on the surrounding healthy tissues. Carbon iz
35 2 INFN, Section of Romal - Roma, ltaly i':"djf::g!"?"‘;ﬁﬂnl Df;':("iflal inside “‘It’“l:filieﬂl (hl’l::um‘:;n be . A
3 Dipartimento di Scienze di Base ¢ Applicate per I'lngegnera (SBAD-  StU! n order (o take Info account this contribution. Fhese (] Irrl rrl t th PlD 7
33 Roma Irm; Lo ' Pes per [ inscenen data are also important for the development of the range rove en S In e (8
34 1 Museo Storico della Fisica ¢ Centro Studi ¢ Ricerche Enrico Fermi, Roma, ~ monitoring techniques with charged particles. The production = : z
Ialy of charged fragments generated by carbon ion beams of 115-353 I t d t f th T t A |
35 * Dipartimento di Fisica, Universitd di Roma “La Supienza” - Roma, lly  MeV/u kinetic energy impinging on Carbon (C), Oxygen (0) and ¢ |Nntroductuon o e rirons na yS IS
36 O INFN, ::‘chon of .l‘,l-.\poll - .‘:,upolu. lhl“:l Hydrogen (H) targets has been measured at the CNAO particle
37 ’ ection of Perugia - Perugia. Italy therapy center (Pavia, Italy). The use of thin targets of graphite . 2.
38 : INFN, Section of Torino - _Tomj.o Ttaly . (C), PMMA (C205Hs) and polyvinyl-toluene (plastic scintillator, . I m p rove me nt O n th e e ICIe n Cy
39 ? Dipartimeto di Fisica, Universith & Torino - Torino. luly C,H.,) allowed o measure Fragments production cross sections,
Dipartimento di Fisica, Universita di Pisa - Pisa, Italy exploiting a Time of Flight (ToF) technique. Plastic scintillator =
© LpE il S b o o o e S calculation
Bl 12 o ! e y gna, Y LYSO crystals have been used for the deposited energy measure-
2 Dipartimento di Fisica, Universiti di Bologna - Bologna, laly ment and to perform particle identification. Cross sections have
4 INFN, Laboratori Nazionali di Frascati, Frascati, Italy on. = = :
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44 tions, Trento, Italy iwection. The red proton, and trifon diffes 14
45 16 Dipartimento di Fisica, Universita di Trento - Trento, Italy producuu; cross sections on C, O and Hédolialtamed exl:.llmlmg lhe[
17 Dipartimento di Fisica, Uni di Napoli - Napoli, Italy target subtraction strategy, are presented here as a function of f d t
46 15 i Nosonale & Adeoterapia Oncalogics (CNAD). Pavia, Ty the Tragment Kinetic energy: energy (Irom measured spectra
47 19 Dipartimento di Fisica, Universita i Milano - Milano, Tialy - - "
a8 2 RWTH Aachen University. Physics Institate Il B, Aachen, Germany Index Terms—Scintillators Radiation Detectors for medi-
40 21 Dipartimento di Fisica ¢ Geologia, Universith di Pemugia - Perugia, laly 4l applications Radiation Therapy Clinical/preclinical evalu-
pis 22 Université de Strasbourg, CNRS, IPHC UMR 7871, F-67000 Strasbourg. “":]"Ialli’l’:f'f‘“‘l'i“ :i"'d'els d'f"“al’! imaging Clinical/preclinical Th = ' '
P evuudinipplcaton stadies € paper nas oeen re-edite
51 23 Gran Sasso Science Institute, L Aquila, Ttaly LEL]
21 CEADEN, Havana, Cuba
:; 2 Dipantimento di Fisica, Universitd di Roma “Tor Vergata” - Roma. Italy INTRODUCTION
% INF : ata - Roma, Italy
= 2 INEN, Secton of B By ARTICLE Therapy (PT) is a well established external
55 8 Dipartimento di Ingegneria. Universita di Perugia - Perugia, ltaly radiotherapy technique that exploits light charged hadron
56 2D di Scienze ¢ Te Universita Piemonte  beams (as protons and carbon ions) to treat solid tumours.
Orientale-Ale ssandria, Iuly PT is particularly suitable in case of tumours located close
57 3 Depantment of Physics, Nagoya University - Nagoya, Japan . N h
58 31 Gesellschaft fir Schwerionenforschung (GSI) - Darmstad, Germany 10 Organs at risk, as well as for deep-seated or radio resistant
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IMPROVED?

. Intons analysis added
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The measured kinetic energy has been corrected up to the production exploiting the MC in order
to calculate the energy loss of the fragmentsin the target and first time detector.
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PUBLISHED RESULTS

- Differential cross section vs Fragment Production Ekin @ 60°
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PUBLISHED RESULTS

. Integrated cross section vs Beam Energy @ 60°
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PUBLISHED RESULTS

Integrated cross section vs Angle
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PUBLISHED RESULTS

While no comparison with MC can be shown and we have no other data at 90
and 60 degrees in literature we introduce an more qualitative comparison with
Ganil data (http://hadrontherapy-data.in2p3.fr).

Measurement vs Empirical equation
EXPECTED

1/3 1/3
Otor = m-% : (AP/ + AT/ — 60)2 g0
— ~ 1.1
where 7o = 1.31 fm, by = 1.0, Ap and Ap are the projectile | OC
and target mass numbers, respectively.

PROTONS DEUTERONS TRITONS
45°] =1.3+£0.3 45°] =1.2+0.3 [45°] = 1.2+ 0.4
60°] =1.3+0.2 60°] =1.3+£0.6 (60°] = 2.1410.0
90°] =1.44+0.3 90°] =1.24+0.6 [90°] = —0.2+ 1.4
Measured ratios are compatible with the expectation £
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WHAT s NEXT

The analysis at small angles (30°-40°) is still ongoing. The data have been
analysed but some MC study for the efficiency evaluation was missing.




NEW EDITORIAL BOARD

Editorial board Staff:
0O Ronja Hetzel
O Giovanni de Lellis
0 Roberto Spighi

Editorial board tasks:
0 Look for all the opportunities to present FOOT (conferences, workshop, school, ...)
Keep the collaboration informed on the Conferences
Read/Referee/help for paper and conference proceeding publications
Push up for publications
Keep the statistics of conferences/papers/FOOT members

O OO0 O

The staff of the Editorial board starts its operation 2 years ago (December 2017)
The obtained results are (we hope) positive

In our opinion it is appropriate to change the offices every 2 years

THANK YOU ALL

We will look for 3 volunters

16
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