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Collaboration
• Collaboration by numbers:

• 99 Authors, (TBU)
• 35 Institutions
• 7 countries (Italy, France, Germany, Japan, Cuba, USA, India)
• 3 continents (Europe, Asia, America)
• About 54% of women (highest in CSN3)

• Recent addition:
• Toho group now member of FOOT (Nuclear Emulsions)  

• Other groups showed interest to join/collaborate with us
• Aarhus group , Grenoble  
  still interested but no change since jun 2025 

2



Beam Target Energy 
MeV/u

Statistics
(millions)

Integral 
Differential
elemental

Integral 
Differential

isotopic

direct inverse Emulsions campaign

O C
C2H4

200
400

0.06 angle NO YES NO Yes
Yes

GSI 2019
GSI 2020

O C
C2H4

C
C2H4

200
200
400
400

14.2
12.2
5.5
6.5

angle NO YES NO Yes GSI 2021

He C 100
140
200
220

18.5
19.6
13.5
14.4

angle NO YES NO No HEID 2022

C C 200 4.1 angle NO YES NO CNAO 2022

C C
C2H4

200
200       

3.2
2.0

Angle
Energy

YES YES YES Yes CNAO 2023

C C 200 Mostly tests
VTX, IT, Calo,NIT

Angle YES YES NO NIT tests CNAO 2024

C, p C,  
C2H4

100-400 Angle

Energy

YES YES YES CNAO 2025

Physics data taking done up to now
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Program Extensions
1. Three alpha state of carbon
 E.g. C + C  3α + X
 Some very interesting results for both electronic set-up and ECC

2. Neutrons in FOOT
 Very relevant for space radioprotection
 Currently two “spin-offs” from the FOOT community on neutrons
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Neutron contribution in SR (from Norbury)
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Esa
PAC 

• Proposal for measuring cross sections in the very high energy range: 0.7 
and 1.5 GeV/n; 12C on C, CH2 and Al,  40 h of beam time

Foot contribution: 
fragmentation cross sections on Al;
C and p fragmentation in human body
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Esa
PAC 

• Decided to measure cross sections : 0.4 and 
0.7  GeV/n; 20Ne on C, CH2 and Al,  40 h of 
beam time

• Preliminary allocation of beam between April 
2026 and November 2026

• Then something happened

• After FIRE: actual allocation after dec 2027….

• For 2026 (and 2027?) we go to CNAO!
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Nov 2025: Proposal accepted
with minor modifications

25% of beam allocated to us!
5 feb: FIRE involving GSI LINAC



Detector status

• Continuous improvement on the knowledge of 
several detectors

• Improvements seen in the knowledge of VTX, IT, 
MSD, tracking, Calo and NIT emulsions

• A new Vertex detector based on mimosis tested
extensively at BTF (3 weeks…) with VTX, MSD…

• Just some problems due to the seizure of the 
detectors after a data taking…..

• And an occasional high intensity shot!
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Tools
• Monte Carlo:

• Continuously evolving and following the different set-ups used
in data takings or contributing to the definition of the set-ups!

• Its is fundamental for extracting Nuclear models expectations. 
Reviewers and Journals are interested in the data-nuclear
model comparisons!!

• Trigger and Data Acquisition:
• Evolving with time and detectors on the beam line

• Reconstruction software:
• Shoe: continuous development even in the after-Yun era
• Alignment is always critical….
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FOOT: FragmentatiOn Of Target

It is still hard, but the goal is closer than ever!

Key aspects:
- Momentum reconstruction
 done on data

- Isotope identification
𝑝𝑝 & ∆𝑡𝑡𝑇𝑇𝑇𝑇𝑇𝑇 done on data
∆𝑡𝑡𝑇𝑇𝑇𝑇𝑇𝑇 & 𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘 done on data

- Inverse kinematic
 studies ongoing on data & MC

- cross sections of p+A
 a golden sample is available

CNAO 20205
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Isotopic mass reconstruction:   p & Tof

• CNAO 2025 Data
• Mass reconstruction is fundamental for inverse kinematics

Helium events  (Z=2) Berillium events  (Z=4)
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Isotope identification with CALO: β vs Ekin @ CNAO25

H He Li

CBBe



Mass resolution for reco – CNAO25 data

Very good overall calibration in mass; 
Mass resolutions larger by factors from 2 to 3 wrt MC  (to be studied…)
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Published by PRC on 02/06/2026

Nuclear fragmentation cross section measurements
for a 400 MeV/u 16O beam with the FOOT experiment

Polyethilen target Hydrogen target, from C subtraction



• Inverse kinematic using C at 200 MeV
• Golden goal for FOOT:
• FragmentatiOn Of Target
• Goal is even more reachable now

• Direct kinematics at other energies
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Next steps 



Emulsion Analysis: 16O beam at 200 MeV/n on C and C₂H₄ targets

➢Measurement of the reaction (left) and production (right) cross sections for oxygen at 200 MeV/n on C 
and C₂H₄ targets (experimental data) and on H (derived)

➢ Analysis almost completed and paper under final tuning

➢ In the mind of a Referee: «Ok… you have done some beautiful measurement…. But can you quote the 
advances in understanding of the nucleus-nucleus collision?»   Nuclear model comparison is a must!
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Time to start the meeting!

• Please stay in the allocated time

• Please upload your presentation as soon as possible

• Have a fruitfull meeting!

• And… please do not forget the dress code!
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