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Introduction to LHeC 

Physics 

ep physics goals: 

 

•Nucleon parton density functions / QCD 

•E.g. quark/gluon composition of proton as a 

function of Q2 and x 

•New physics 

• E.g. Higgs quantum numbers, leptoquarks, 

R-parity violating SUSY... 

•Strong / electroweak precision measurements 

•E.g. s(MZ
2)~0.1% 



LHeC physics (II) 
• Q2 ~ 1TeV2 

• Xmin~10-6 

• L~1033cm-2s-1 

LHeC study group – Submission to Cracow Sep 2012. 



Role of Positrons in ep 

physics 

Charged-current process – lepton beam charge selects up and down 

and anti-quarks. Requires high Q2. 

 

Neutral-current process – lepton beam charge and polarisation probes 

vector and axial-vector couplings of the Z. 



LHeC Timeline 

CDR published 

July 2012 

•Operate in parallel with HL-LHC 

•100 MW power budget  
 

 



Higgs Studies at LHeC 

•Dominant decay mode of ~126GeV Higgs is bb 

•Hbb coupling statistical precision ~ 4% 

•ep collider  HWW and HZZ couplings 

 

•Useful for identifying CP state of ‘Higgs’ 

•No need for positrons here? 



Positron Physics at LHeC 

• Observation of saturation of the gluon 

density at low x 

• LeptoQuark spectroscopy 

• eeqq contact interactions 

• Quark / anti-quark composition of sea 

• Full unfolding of partonic content of proton 

• Top factory 

• Generalised Parton Distributions via 

Deeply Virtual Compton Scattering 

• Electroweak coupling at per cent level 



LeptoQuark Sensitivity 

Discovery at LHC. 

 

LHeC used for e.g. Probing LQ-

e-q couplings. 

 

Leptoquarks with fermion 

number F = 0 would require 

polarised positron beam to 

determine whether it couples to 

left or right-handed lepton 

current.  



Top Production 



Conclusion 

Max Klein 14/06/12 - Chavannes 
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