Fragment Identification

Fragment is univocally determined by Zand A

performed @200 MeV/u (hadrontherapy) and 700 MeV/u (radioprotection)

Charge determination (2):

_a’E  p-Z 4T Na Me > e2 : i n 2mec? 3? 2
dx _\‘A My; Adregmec? ) , 32 I-(1—p32)

/

SCN TOF

Number of mass determination (A):

O Reconstruction TRACKER
TRACKER CALO I
4 = m p/ m Eki m p Ekm
U UBy ST ey A== 2k,
TOF TOF CALO

O Fit Methods
STANDARD x?> and ALM Roma, 28/8/2018 1



p Resolution @ 200 MeV/u

Roma, 28/8/2018

Fluka Simulation: 0 (200 MeV/u) on C,H, target
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Test beam @CNAO:
Tof resolution (heavy fragments) ~ 50 ps
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Standard Setup (SCN & CAL at 1m)
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A determination @200 MeV with Magnet 10 cm (example of Carbon)
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Number of Mass Resolution @200 MeV (example of Carbon)
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Magnet 7 cm (Ap/p=6.0%)

ALM Fit Method
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Resolution disentangle Carbon isotopes for 16° (200 MeV) > C2H4
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700 MeV/u: Problem 1 (example of 1?C)
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700 MeV/u: Problem 2

higher energy fragment—> lower Energy deposition but similar tof resolution (see pag 3)

Fragments with higher B = lower Tof = lower relative resolution

Angular distribution S—
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p Resolution @ 700 MeV/u

At 200MeV/n, all elements are in the “decreasing part, ‘-§_ 16
dominated by MS contribution; -
11
¥ heavy-elements have high p so almost at minimum 12
(that 1s at lower-p). MS not so high anymore;
10
At 700MeV/n, all in region dominated by spatial resolution; 8

# light elements (steeper growth, lower-p minimum) have .
low p; still close to the minimum

» heavy elements (grows slower, higher-p minimum)
have higher p but still close to the minimum
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Number of Mass Resolution @700 MeV

Quantity | Resolution Resolution
Magnet 7 cm Magnet 10 cm

Tof (ps) 70(C)-140(H)  70(C)-140 (H)
Exin (%) 1.5 1.5 Same as @200 MeV/u (see pag 3)
p (%) 3.5 2.5

Setup (SCN & CAL at 2.9 m)

Mass reconstructed with Tof + Tracker Method

Magnet 7 cm (Ap/p = 3.5%)

Magnet 10 cm (Ap/p = 2.5%)
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A determination @700 MeV with Magnet 10 cm (example of Carbon)
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Carbon Isotopes separation @700 MeV
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%2/ ndf 0.1271/7
Prob 1
const 0.9036 + 1.042
slope 18.64 + 5.098
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Z Reconstruction @200 MeV
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Z Reconstruction @700 MeV

I Fluka simulation 60 (700 MeV/u)~> C2H4|
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Events

Events

Z Reconstruction @200 & 700 MeV with MSD

L Deposited Energy in MSD o Fluka simulation:
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Summary

QO Zdetermination:
0 160 (200 MeV/u & 700 MeV/u): Z Resolutionin the range [2-5]% = wrong
charge identification less than percent (SCN + MSD)

O A determination
O @200 MeV/u: FIT METHOD with SCN, TRACKER and CALO (Tof, p, E,;,)

200 MeV/u Ap/p | AA/A (example of C)

Magnet 7 cm 6% 3.5%
Magnet 10 cm 4% 3.0% - Good Isotope separation

0O @700 MeV/u: FIT method possible only on 20% of statistics (missed energy)

hd

TOF + TRACKER METHOD & different FOOT Setup

700 MeV/u Ap/p AA/A (example of C)

Magnet 7 cm 3.5% 4.0%
16 Magnet 10 cm 2.5% 3.0% - Isotope separation
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Fraction on deposited energy @ 200 MeV/u
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A Reconstruction and fit

TOF (B) — TRACKER (p) TOF (B)- CALO (E,;,) TRACKER (p) — CALO (T)
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A reconstruction efficiency

Efficiency
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Reconstruction efficiency ~ 70-80 % depending on the fragment
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