






Driver Beam Species
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Proton-driven challenges

• Fast cycling synchrotrons: fast ramping magnets up to 2-3 T
• And injection time
• Cannot reach 14 kHz

• Fixed field gradient accelerator
• No ramping
• Beyond state-of-the-art superconducting magnets

• Compression to 𝜎𝑧 ∼ 𝜆𝑝𝑒

• Non-linear regime is unfavored for positive charge drivers
• Need a self-matching process to preserve emittance of the witness bunch

• Single long plasma for Higgs factory 
• Need higher energy and even longer plasma for TeV scale (km-scale)
• Need a dedicated proton beam facility

→Need experimental demonstration of driver beam feasibility

Caldwell et al., arXiv:2503.21669 (2025)

https://arxiv.org/abs/2503.21669
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Electrons:

• Benefit from e+e- LC R&D

• “Cheap” high-charge beams at high rep-rate

• Limited energy gain in each plasma
→ Staging

• Driver distribution:
RF kickers/deflectors?

• Witness beam extraction and injection

• 𝑊𝑒𝑓𝑓 < 𝑊𝑝𝑙𝑎𝑠𝑚𝑎



HALHF, arXiv:2503.19880v2 (2025)

Benefit from current facilities/experiments, 
HALHF design study.

Biggest unknown remains staging and driver beams handling
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Homework for us: 
➔ Produce a similar table for 10TeV and iterate with other WG’s



Looking ahead

• Volunteers are welcome for taking one of the tasks and for presenting at meetings
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