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(1) Challenges for x-ray ERLs

• Production of low emittances + limiting emittance growth

– Optics in the linac for very different energies (0.01 - 5GeV)

– Limit coupler kicks / cavity misalignments

– Limit optics errors and adjust fields to radiated energy

– Low emittance growth optics similar to light sources
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(2) Challenges for x-ray ERLs

• Limit energy spread after deceleration, e.g. 5GeV to 10MeV 

– Accurate time of flight correction, including sextupoles

– Limit energy spread from wake fields

– Limit energy spread from intra beam scattering (IBS) and 

rest gas scattering

– Limit energy spread from incoherent / coherent synchrotron 

radiation (ISR / CSR)
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(3) Challenges for x-ray ERLs

• Beam loss concerns

– Beam loss from IBS / Tourschek

– Rest gas scattering

– Disturbance from ions / ion removal

– Halo development
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(4) Challenges for x-ray ERLs

• Superconducting RF challenges

– Phase and amplitude control for very narrow frequency 

window (10-8)

– Avoid heating / Higher order mode absorption

– Limit cooling power
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• Run cavity with lowest 
possible bandwidth for ERL.

• But frequency stabilization 
becomes very critical.
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possible bandwidth for ERL.
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possible bandwidth for ERL.

• But frequency stabilization 
becomes very critical.
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