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< Dose Profiler
characterisation
with secondaries
produced by 12C
beam at different
energy

<= Double Diff XSec
ol “Contil € O

- Energy range beyond GANI
- 2 different angles (GANIL u

_ (50 MeV/u & 95 MeV/u)
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Experlmental SETUP

< 4 STS 2 mm for TOF measurements 12C beam

energies:

115 MeV/u
3(0)0° 151 MeV/u
221 MeV/u
280 MeV/u
352 MeV/u

< 2 LYSO 8 cm for PID

gpe &« ol 40°

We started the analysis of data
STS collected at 90 and 60 degrees.

Thin Targets based on C,H and O elements:
C (Tmm ),CoHa (2mm),C50,2Hg (2mm)



https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Hydrogen

Particle IDentification

<= Protons and Deutons (Tritons) are selected from Charge vs TOF;

<= The PID is performed on the fragmentation data produced by all
targets, all beam energies;




< Protons and Deutons are

selected from Charge vs TOF;
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<= As expected fragments production decreases for larger angles;




DATA/FLUKA comparison

1200

: - — DATA 90
1000— S

QDC [pC]
|

— MC 90

800—

600[— - i = We are currently

- neglecting the tritons;
400(—

200

MC and Data are coherent in timing.
The energy resolution in MC still has to be optimised. A
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DATA/FLUKA comparison

— DATA 60
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Charge STSb [pC]

In order to separate the contribution of *He and #He from Z=1

DATA/FLUKA comparison

(p,d,t) fragments we look at dE/dx (deposited energy in thin
scintillators) and E (deposited energy in LYSO).
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DATA/FLUKA 8 el MC confirms that 3
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(p,d,t) fragments we look at dE/dx (depos

In order to separate the contribution of
scintillators) and ToF.

R

DATA/FLUKA comparison




i

,..M
..mn
i
H

e

DATA/FLUKA ¢

MC confirms that
those fragments are He
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PMMA Target

12C beams on PMMA target - 90 deg
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12C beams on PMMA target - 60deg
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NOT YET DETECTION and
PID EFFICIENCIES!

* Protons (no He “decontamination”);

* The 60 degree production is about
twice the 90 degree one;

* Production is normalised to:
N;,c X DeadTime x p x thickness

e PMMA = C;0yHg
e thickness x = 2 mm
* density* p = 1.19 g/cm3

Mi-service Measurements
'weight = 6.25 g |
'Volume = 5.30 cm/\3 E

* From Catania



https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Hydrogen

L A L i e I L A R s R A T

NOT YET DETECTION and

G rap h ite Ta rge’[ PID EFFICIENCIES!

12C beams on Grafite target - 90deg arm

| °"°200:— ~ :
 X4gof | * Protons (no He “decontamination”);

T F — 352 MeV/u !
2160:_ | —— 280 MeV/u Subov saee

:140:— —— 221 MeV/u % .

N tstMev * The 60 degree production is about
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§ 00 I I100 200 300 400 500

G Kinetic energy [MeV]
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https://en.wikipedia.org/wiki/Carbon
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NOT YET DETECTION and

Scintil Iator Target PID EFFICIENCIES

12C beams on Scint target - 90deg arm
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Protons

| —

Bl °0 in PMMA
IEl 60 in PMMA
BEN 20 in Graph
I 60 in Graph
Bl 20 in Scint
Bl 60 in Scint

12C x eff_dt x rho x d

Protons/(

NOT YET DETECTION and PID EFFICIENCIES!

Only statistical errors included.

Carbon ion beam energy [MeV/u]
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NOT YET DETECTION and PID EFFICIENCIES!

Only statistical errors included.
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< Detectors energy resolution to be optimized in MC

PR ST : 55
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<= Detection Efficiency (MC and DATA)
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<= Optimization of PID selection and efficiency (mixing matrix)
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< Systematic errors (Epspip, Epspt, Niaoc...)
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<= Double Differential XSec final evaluation
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<= Analysis at all angles (40°, 30°)
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CENTRO NAZIONALE DI ADROTERAPIA ONCOLOGICA

...and thanks to the CNAO staff
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DATA/MC comparison
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DATA/MC comparison
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<= To separate the contribution
e of 3He and 4He from protons
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