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Gun prototype: well advanced
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Cornell Injector prototype:

Verification of beam production
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* 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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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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CSR in ERL bends
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Beam loss concerns

— Beam loss from IBS / Tourschek
— Rest gas scattering
— Disturbance from ions / ion removal

— Halo development
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lons in an ERL beam
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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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Superconducting Cavities, high
power input coupler, and high
precision frequency tuners are all
developed and build at Cornell
(with outside collaborators)
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BBU: Collective Instabilities
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HOM absorbers have been designed to allow more than 400 mA.
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HOM absorbers a la Cornell

The Cornell-type HOM absorbers:
first developed for CESR
adopted internationally
Refined for the ERL

» to production and

Installation, made in Cornell

(. | =z
HOM absorbers quickly reduce :
unwanted field components.
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Space requirements

Present assignable space: 87,048 sq ft
New required space: 195,000 sq ft
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Cryogenic building

Two designs: 25 X 55 X 7m and 35 X 65 X 12m
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Energy Recovery Linacs

as X-ray Sources
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See you at Cornell for ERL2009
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