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1. Our user community/research field

* Estimated size of the user community (humber of researchers, In
Europe):

>10,000 physicists

* Main Research Infrastructures available to our community (in
Europe):

Large Hadron Collider, High Luminosity LHC from 2030



2. Representative bodies, accelerator roadmap / strategy

* Main bodies representing our user community (in Europe):
ECFA - European Committee For Future Accelerators
LDG - Lab Directors Group

* Does the user community have an accelerator roadmap or an accelerator R&D
programme?

Yes, European Strategy for Particle Physics - Accelerator R&D Roadmap

* If yes, can you give more details on the roadmap definition process, the updates,
and where to access the document?

Requirement for the roadmap determined by European Strategy for Particle Physics
Update 2020 (CERN Council).

Formal process established by LDG, reporting to CERN Council, to develop the
roadmap - see next slide

https://arxiv.org/abs/2201.07895



https://arxiv.org/abs/2201.07895
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Fig. 1.1: Roadmap panel structure.

* European Strategy for Particle Physics Update now underway (6 year cycle) —
will be published June 2026 - and likely to comment on progress with the
accelerator R&D roadmap and any changes required



3. Accelerator challenges

* Please outline what are the main technical challenges for the particle
accelerators serving your community:

Beyond HL-LHC the choice of the next collider for Europe has not been made yet. All
the options under consideration have major challenges.

Energy frontier (hh collider) — High Field Dipoles (16 T target for FCChh)
Higgs Factories (e+e- colliders) — Superconducting RF systems
Muon Colliders — Muon capture and cooling, plus many others

Making the next collider more sustainable, particularly energy efficient, is a challenge
for all options.



4. Priority R&D topics (“technological blocks™)

Please select in this list a few (max. 4 or 5) high priority accelerator R&D topics for your community or add
your topics at the end if they are not in the list. Priority should be given to topics not already covered by
other Horizon ongoing projects or calls.

 Superconducting thin films for RF cavities* *: topics under development in ARIES
J Additive manufacturing of accelerator components* and IFAST that will benefit from a
Q Superconducting magnets at High Temperature (HTS)* continuation in the next project.
O Surface treatments for Superconducting RF cavities

L Superconducting magnets (Nb3Sn)

Q Superconducting undulators (could go to LEAPS?) Priority topics for particle
U Permanent magnet dipoles and quadrupoles physics in blue

U Laser and plasma wakefield accelerators

[ Dielectric Laser Accelerators

O Production and cooling of intense muon beams [yes for muon collider]

O High brilliance electron beam production and control

O High intensity proton and ion injectors (sources and linacs)

[ Technologies for sustainability and energy saving (not covered by INFRA-TECH-01)

O (my topic 1)

O (my topic 2)



5. Additional comments or conclusions

All R&D aimed at improving the major technical aspects of a collider proposal will be helpful:
* performance (Energy, Luminosity)

* energy efficiency/ environmental impact

* cost efficiency

* timeline /technology readiness



