EPITA WP12 — Minutes of the meeting

Participants : M. Tomut, F. Carra, C. Gutierrez, M. Kitzmantel, N. Vejnovic
Date : 25/02/2026

General notes :

e WP Coordination: Federico coordinates WP 12.1, Marilena coordinates WP 12.2
(more personnel budget than purchases — to be checked with Chloe).

e Beam time 2026 — no beam time in GSI- linear accelerator out of order.

e Alternative facilities: Consider other facilities, possibly with lower energies than GSI
— for example GANIL in France. They also work with heavy ions and mainly have
cyclotrons. Also Rosendorf — they have different beam lines with different energies
and the possibility to irradiate with He (helium implantation) for certain applications.
This could allow us to combine DPA and helium. Maybe we can start with this.

e Radiation is the second part of the project.

we12.1
Speaker: F. Carra

e CrGr composites —focus.

e Regarding blocks for this project - not only to prove tolerances, but also to put focus
on the repeatability of the properties, RHP can support it — evaluate the homogeneity
of the materials, especially for thermal properties.

e We will define the specification of the minimum required properties and machining
tolerances — we need to ensure reasonably good properties.

e Repeatability — for EPITA 4 absorber blocks (before, for IFAST, it was 1).

e Nanoker has good metrology — we can measure them at Nanoker.

e MoGr had springback; it was swelling after some time.

e Samples for irradiation will be produced and measured.

e For the beam test — are there other people who can join? Students as support, etc.
Support from CERN joining the experimental part, but not 100%. Two fellows
dedicated to general engineering — one worked on high-entropy alloys (Ekin) —could
help.

e Maybe that student can spend some time at Nanoker/RHP to follow the production
of the samples — mobility students

e Forthe production, if we do one cycle, we produce 2 discs = 4 blocks in one machine
cycle.

e If it is possible to go to 25 mm rather than 20 mm, it is better because that is the
configuration for collimator blocks.

e Less than 50 microns flatness; for collimation it is 10 microns. The idea is to prove
that we can manufacture it precisely — at least 20—-30 microns (TBD).



e Milestone 12.1 — manufacturing, characterization, and irradiation.

e CTE devices at RHP: during heating, the camera takes pictures; on a 2D area it checks
where it expands and by how much and compares it with the CTE coefficient.

e We can produce pristine samples and irradiated ones.

e Consider non-destructive methods (NDT).

e During machining of the blocks — take samples from leftovers for thermomechanical
characterization at CERN (thermal properties).

e Flash analysis: measure in-plane thermal conductivity.

e Discs: 20 mm diameter, thickness 40 microns if fully penetrated; if 100 microns, it is
still possible to measure something. The thinner, the better.

e Send list of sizes and numbers for irradiation and thermomechanical
characterization to Carlos. - Marilena

e Block drawing — collimator campaign — we perform metrology here, and they perform
it there after production.

e Next part — month 32 —irradiation of samples.

e Another production cycle to be defined together, and samples prepared for GSI.

e If possible, irradiation in 2027 or 2028.

e Application for beam time - for 2027 for the whole WP12.

e Next call should be in 2027 — application at Rosendorf (TBC by Marilena regarding
how they organize the campaign), also GANIL in France.

e We can plan a second machine cycle.

e CrGr is not officially published — only one paper so far — Jorge will help.

e If we need data processing, support from students would be helpful.
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e TRLincrease from2to3

e Proof of concept: materials with good radiation resistance and high-temperature
thermomechanical properties.

e Two systems to start with: refractory BCC alloys are challenging. If we move toward
tungsten powder for additive manufacturing, it is difficult because we need round
particles and tungsten is very brittle. BCC structures may be too brittle for this application.
To mitigate this, a second option is a composite material: two phases (BCC and FCC),
where FCC is more ductile. Layers of both will be produced using high-pressure torsion
and then combined.

e For BCC, two systems are currently under consideration.

e The milestone is in the fourth year: production, characterization, and irradiation.

e The dual-phase concept should be kept in mind: interlayers and some lamellar FCC
composites could improve ductility.

e Targets from RHP for model layer materials.



Characterization: at CERN we will evaluate mechanical strength. Indentation tests can be
done in Miinster, along with mapping of properties (composition and microstructure) and
mechanical behavior, especially considering brittleness and porosity.
Budget: 40 kCHF — some tests can be done internally; some services will be invoiced,
others not.
Thermomechanical simulations: applying a heat source (beam) to study how dual-phase
materials behave. We need energy-deposition data using SRIM software. FLUKA
simulations regarding DPA are already partly done.
The FLUKA team could be involved for the calculations.
Irradiation may start in the middle of the project.
Marilena already has some irradiated samples of high-entropy alloys produced via high-
pressure torsion (dual-phase and single-phase). They are very radiation-hard: no swelling
observed, only slight segregation.
Sintering as a first method: RHP can perform it. Collaborative work can also be done with
Nanoker, which offers different processing possibilities and speeds.
Ekin could be involved (GRAP from CERN), as he completed a PhD on high-entropy alloys.
Michael will produce two targets for sputtering.
Feedback from Nanoker and RHP on what can be done for characterization/production
and if it could be done this year:

o RHP: feasible for them, they will make it happen.

o Nanoker: it should be possible to produce the first high-entropy material

samples before the end of the year.

Next meeting in one month.

Actions:

1. Please upload the WP12.2 presentation as an attachment on the Indico page. (Marilena)

2. Two blocks to be sent from CERN to RHP for testing the techniques. (Nikolina)

3. Check if a student can spend some time at Nanoker/RHP to follow the production of the
samples — possibly through a mobility student programme. (Federico/Toms)

4. Investigate a different innovation fund. (Federico/Toms)

5. Agree with Nanoker on a tentative date for one production cycle for this year. One
machine cycle, 2 discs - 4 blocks. (Nanoker)

6. Application deadline for beam time at Rosendorf and GANIL - TBC. (Marilena)

7. Preparation of a chronological plan. (Marilena)

8. Next meeting to be scheduled in one month.

9. Invite Toms to the next WP12 meeting.






