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Nominal Pb-Pb collision parameters
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Nominal Pb-Pb, lifetime parameters



Electron-nucleus (e-A) collisions

n The LHC will operate as a nucleus-nucleus 
(initially Pb-Pb) collider

– Physics programme is expected to include:

n Pb-Pb at 

n p-Pb at

n A-A where A may be Ca, O, …

n Natural possibility of colliding electrons with 
nuclei

n Requires maintenance of LHC ion injector 
complex through to the time of operation of LHeC

– Pursuing all stages of the LHC programme will 
in any case take several years 

– Upgrades to injectors ? Source, eg, EBIS ?
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5.5 TeVNNs



LHC Ion Injector Chain

• ECR ion source (2005)

– Provide highest possible 
intensity of Pb29+

• RFQ + Linac 3 

– Adapt to LEIR injection energy

– strip to Pb54+

• LEIR (2005)

– Accumulate and cool Linac3 
beam

– Prepare bunch structure for PS

• PS (2006)

– Define LHC bunch structure

– Strip to Pb82+

• SPS (2007)

– Define filling scheme of LHC
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Emittance tuning

n Phase advance choice

– Phase advance per cell is NOT a good 
operational tuning knob for emittance

– Can be changed occasionally but this requires 
some “re-commissioning” (LEP experience)

– Limited possibilities for damping partition

– Wigglers are a better choice for tuning

n LEP experience shows that they can be operated as 
transparent/orthogonal knobs for damping time and 
emittance, useful up to ~50 GeV

n Must be well-made and come with automatic 
compensation of optical perturbations (c.f. LEP 
“damping” and “emittance wigglers” vs. cheap LEP 
“polarization wigglers”)

J.M. Jowett, ECFA-CERN LHeC Workshop, Divonne, 2 September 2008 6



Summary

n Propose LHeCe arc cells with half length of LHC 
cells

– Facilitate integration (?)

n Phase advance choice (90°,60°) 

– Good experience with dynamic aperture at LEP

– Momentum compaction a bit small

– Aperture ~ 2/3 that of LEP 

n Quadrupole length is important

– Damping partition variation

– Operation with variable hadron energy/species

n Operation as e-Pb collider L>1029 cm-2s-1

– Lighter ions possible

– Maintain/upgrade ion injector complex
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