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First some updates
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Accepted by PRC :)

after some  changes
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Important Abstract and Introduction revision (editor’s request)

• More focus on Hydrogen cross 
section importance 

• Added cosmic-ray physics as 
field of interest
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Added some new plots requested by the reviewer

Efficiency and literature comparison 
plots, nice addition

Not a fan of this plot, but it 
was explicitly requested by 
the reviewer  
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• Event-by-event reconstruction of direct kinematics quantities: fragment 
momentum and mass

• Beam direction and beta as boost vector

• Lorentz boost of fragments kinematics quantites

• Kinetic energy distribution in inverse kinematics -> extraction of 
differential cross section in inverse kinematics



16/06/2026

Inverse kinematics: how it works

Matilde Dondi - FOOT General Meeting 7

• Event-by-event reconstruction of direct kinematics quantities: fragment 
momentum and mass

• Beam direction and beta as boost vector

• Lorentz boost of fragments kinematics quantites

• Kinetic energy distribution in inverse kinematics -> extraction of 
differential cross section in inverse kinematics

• To get H+C: first C+C in inverse kinematics and C2H4 + C, then subtract
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From last year meeting

Comparison with true quantities just to check Lorentz boost

MC inverse kinematics (MC truth) vs Fluka H + O
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Similar algorithm to that 
for charge

Z = 1

Z = 5Z = 4

Z = 3Z = 2
MC MC MC

MCMC
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~ 2% bias
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MC



16/06/2026

E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 12

1H

2H

3He

4He

C 200 MeV/u 
on graphite



16/06/2026

E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 13

1H

2H

3He

4He(SUPER) 

PRELIMINARY

C 200 MeV/u 
on graphite



16/06/2026

E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 14

6Li

7Li

7Be

9Be

C 200 MeV/u 
on graphite

(SUPER) 

PRELIMINARY



16/06/2026

E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 15

10Be

10B

11B

C 200 MeV/u 
on graphite

(SUPER) 

PRELIMINARY



16/06/2026

Inverse E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 16

1H

2H

3He

4He

C 200 MeV/u 
on graphite

(SUPER) 

PRELIMINARY



16/06/2026

Inverse E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 17

6Li

7Li

7Be

9Be

C 200 MeV/u 
on graphite

(SUPER) 

PRELIMINARY



16/06/2026

Inverse E_kin cross section closure test: true mass

Matilde Dondi - FOOT General Meeting 18

10Be

10B

11B

C 200 MeV/u 
on graphite

(SUPER) 

PRELIMINARY



Matilde Dondi - FOOT General Meeting 1916/06/2026

Conclusions

 



Thank you for 
the attention!

mdondi@bo.infn.it
matilde.dondi@unibo.it 
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I. Introduction

I. Materials and methods
A. Experimental setup
B. Data sample
C. Monte Carlo simulation

 
II. Analysis strategy

A. Polyethylene target
B. Hydrogen target
C. Systematic uncertainties
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IV. Results
A. Polyethylene target
B. Hydrogen target

 
V. Comparison with literature

V. Comparison with nuclear interaction 
models
 

V. Conclusions
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