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l High intensity polarized and unpolarized electron gun

• Currently a few mA
Ł Up to 450 mA / 16nC
• Currently a few 100 PA of polarized beam GaAs photo injector at 80% pol.
Ł Up to 450 mA electron current at 80% pol. 
Ł Methods to overcome the surface charge limit for 16nC/bunch
Ł Beam emittance control for 16nC/bunch and a large source diameter (14mm) 
Ł Test and improvement of cathode lifetimes

l Electron Cooling at high energies
• Currently a frew 100MeV, soon 8.9GeV/c pbar at the FNAL recycler
Ł For LR-EIC: Cooling of Au or light ions up to 100GeV, p at 27GeV
Ł New technology: ERL cooling + cooling with bunched e-beam
Ł Limits to the ion emittance with e-cooling (especially vertically) and with all 
noise processes.
Ł Allowable beam beam parameters for ions, especially with electron cooling
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l IR design, detector integration, saturation in special magnets, optimization …
Ł Halo development by beam disruption, especially at low electron energies
Ł Impact of beam disruption on following IRs
Ł Ion-beam dynamics with crab cavities

l High current ERLs
• Currently strong influence of small e-beam oscillations on p-emittance in HERA
Ł Stabilization of the e-beam + influence on the ion beam
Ł Current limits by multi-pass Beam-Breakup instability
Ł CW operation of high filed cavities, stabilization, heat loss
Ł Influence of HOMs with large frequencis (>2GHz)
Ł R/Q and Q agreement with calculations including absorbers
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5	'�LVVXHV�IRU�H5+,&� /5�RSWLRQ

l Limits to hadron beam intensity by
Ł electron cloud
Ł beam loss heating
Ł kink hard head tail instability limits and effectiveness of a feedback system 

l FEL for illuminating the cathode
l Electric helical wiggler with variable helicity
l Magnet with pole tips of various sizes
l SRF cavity with 1% tunability
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5	'�VSHFLILF�WR�(/,&
l Spin resonances in Figure 8 rings
l Stability of non-vertical polarization in figure 8 rings and in the ERL
l Stable beam in a 100 turn circulator ring
l Crab cavity R&D and crab cavity beam dynamics
l Beam beam resonance enhancement when operating close to the hourglass effect
l Limits to the bunch length, since this limits the beta function

5	'�VSHFLILF�WR�/5�H5+,&
l 1kW FEL at 840nm
l Heating of the cathod / problems associated with large spot size (14mm)
l Production of very high polarized e-beam
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