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Accelerator challenges — Industry Perspective

1. Industrialization Challenges
* Technology development vs industrialization and manufacturability
* Difficulty in scaling up manufacturing, production technologies, and installation processes.

—~>Need for research programs that combine technology development with industrialization to create reliable
market products.

2. Bridging the Gap between low TRL (research stage) and high TRL (market-ready stage).

- Addressing financial gaps in low-TRL development for greater industry participation.

3. Cross-Sector Synergies — Fusion, Space, etc.

Exploring advanced systems, machinery, and processes from other industries to meet extreme technical
requirements and avoid reinventing the wheel.

4. Medical and Industrial Applications
 C-Band and X-Band normal conducting linacs.

* Compact lasers/Undulators for serial production for industrial application



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.

O Superconducting thin films for RF cavities*
*:topics under development in ARIES

and IFAST that will benefit from a
continuation in the next project.

Additive manufacturing of accelerator components*
Superconducting magnets at High Temperature (HTS)*
Surface treatments for Superconducting RF cavities
Superconducting magnets (Nb3Sn)

Superconducting undulators (could go to LEAPS?)
Permanent magnet dipoles and quadrupoles

Laser and plasma wakefield accelerators

Dielectric Laser Accelerators

Production and cooling of intense muon beams

High brilliance electron beam production and control

High intensity proton and ion injectors (sources and linacs)
Technologies for sustainability and energy saving (not covered by INFRA-TECH-01)
v' Artificial intelligence/ Machine Learning technologies,
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R&D topics —technological blocks

Energy efficiency

» Use of permanent magnets (Supply chain challanges - rare earth 2> Industrialisation and manufacturing in
Europe)

* Development of low-power consumption power supplies.
* High-efficiency power sources, such as advanced klystrons.

HTS magnets and HTS undulators, for increased performance (field) or efficiency (operating temperature)
Additive manufacturing / 3D printing and precision machining

Artificial intelligence/ Machine Learning technologies for accelerator control and optimization.
* Efficientintegration of control systems for complex accelerators.
* Improving reliability for critical subsystems.

Key R&D Challanges

 Development of solenoids, HTS cables, high-field magnets, cavities, shielding materials, targets etc. for FCC-ee,
FCC-hh, and muon colliders.

* High-power and high-repetition-rate lasers.
* High-repetition-rate X-band systems (klystrons, diagnostics - LLRF, BPMs, etc.).
* Plasma Wakefield acceleration technologies.



Food for Thought: Next Possible Steps

* Industry funding for scientific accelerators requires mid-term market potential.

* Inthose project segments, where industry expertise is more advanced than that of
research institutions, the development would be more efficient with a project lead by
Industry in cooordination with Rls.



