
From source. Evolve centroids. Update particles and track through interstages.1 PIC timestep.

1 PIC timestep.

• High e! and low e" energy to save cost on RF linac.
• Mitigate loss in efficiency of asymmetric energies by using 

large e" beam charge and low e! beam charge.
• Asymmetric emittances (high e! emittance). 
• Need to include transverse instabilities.
• Currently studying effects of self-correction.
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Introduction

Transverse wake instability model

Methodology

Ø Circumvent positron 
problem.

Ø Comparable luminosity 
and power to RF 
colliders.

Ø Significant cost savings.
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• 𝛽 : Beta function.
• ℰ : Electron energy of an electron in a beam slice at 𝜉.

Need initial 𝐸# 𝜉  
and 𝑟$ 𝜉 as inputs 
from e.g. a PIC code.

Results and outlook

Conclusion
• Study of 16 merged HALHF acceleration stages. 
• Preliminary results indicate emittance growth, even though instabilities 

are likely damped by large energy spread.
• Model requires further upgrades and tests.
• Future work: apply this method to study self-correction using 

interstages.
• Also include jitter between stages

B. Foster et. al.
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Self correction: Using magnetic chicanes to compress bunches to self-correct into a current profile that
flattens the wakefield to damp energy spread and significantly increase timing tolerances.

This work was supported by the Research Council of
Norway (NFR Grant No. 313770).
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