
Spallation in a composite target

The Spallateam

23 September 2025



The spallateam

- Students :
Maxime J.

Vivian

Lena

Solal

Cyril

Noah

Maxime D.

- Coaches :
Jean-Pierre

Jean-Michel



Our experiment

Homogeneous
Tungsten target

High energy
proton beam

High energy
proton beam Composite W-

Al target

Proton

Neutron

Our first goal

To use secondary protons of low 
energy produced by the first 

spallation with a heavy metal to 
make a second spallation with a 

light metal in the same target.



XCET

LP

XCET

HP

DWC0 DWC1
S4

S1S0

Beam

End of the zone

S2 S3

TARGET

WENDI

WENDIWENDI

S5

A quick reminder about the set up



Our journey
Geant4 and many many many simulations

Many updates every day on our simulation’ s programme to adapt to our needs 
and to bring us closer to the reality of our experience.
Maybe poor time management, which also had an impact on the experience.

Last update yesterday at 23:00 



Our journey
Secondary protons of low energy 

The first graph allowed us to confirm the 
presence of secondary protons in the 
spallation as well as their energy.

Their energy, combined with their 
stopping power, allowed us to further 
optimise our experiments.



Our journey
Relative abundances in beams

These data enabled us to perform simulations that were closer to the reality of the 
beam used in our experiment.



Our journey
Different WENDI positions

We tried a lot of different positions 
for WENDI0 and WENDI1 to find a 
position that gives us a good view of 
the neutrons release.



Our results Experiments versus simulations
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Back on our experimental approach

- Our goal : compare the effectiveness of a composite target vs homogeneous target.

- Use of the simulation tool to select the most promising configurations…bad idea

- Analysis of the experimental data and comparison with the numerical results >> Significant divergence

- In fact, the simulation and the experiment do not exactly match…so far





What could explain the difference between experiments and simulations ? 

The Aluminium structure 

The different diameters of Tungsten

The size of Aluminium

Non-aligned centres

Some elements not taken into account in 
Geant4 :

More neutrons detected than in the simulation due to 
reflexion on the concrete blocks



Our results Evaluation of the efficiency of the composite target
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Our results Comparison between proton (p+) and pion (pi+)
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What we couldn’t do but could be interesting

- Test with graphite and/or beryllium, as they have different properties and may be more 
effective.

- Test placing empty spaces between tungsten’s blocks to allow the neutrons to escape and 
not remain “trapped”



More analysis when we get back

- Improving the simulation code → In order to model aluminium rails, for example

- Rerun the simulations with new coding.

- Compare the experiments with the simulations again.

- Finish analysing the rest of the data

- Share our results with the Turkish team.



Research, science and physics



So many memories
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