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Measurement of s+ and s‐ over large range of x and Q2 from CC e± data 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Intrinsic charm 
(i.e. larger x) requires dedicated 
forward tagging and low Ep . 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Beauty quark distribuIon 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tagged] 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bb A in MSSM for larger tan β 



Top and Top ProducIon at the LHeC [CC] 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LHeC is a single top and 
anI‐top  quark factory 

with a CC cross sec2on 
of O(10)pb 

Top at HERA essen2ally 
impossible to study. Single 
top at Tevatron barely seen 
and at LHC very challenging  



Gluon DistribuIon 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input +  error treatment.. 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Greatly improved precision at low and hi x 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May not be able 
to simultaneously 
fit the two proton 
structure func2ons 
F2 and FL when 
these represent a  
satura2on CDM 

With enlarged 
energy, satura2on 
scale moves into 
DIS region and 
DGLAP may 
truly be shown to 
fail when confronted 
with very low x data. 

FL takes long 
(1986‐2008)… 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αs    High Precision   el.weak 
Simula2on of αs measurement at LHeC  

1/α 

DIS08, T.Kluge 

MSSM ‐ B.Allnach et al, hep‐ex/0403133 

fine structure 

weak 

strong 

DIS09, C.Gwenlan 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pdf’s and New Physics at the LHC  

NP may be accommodated by HERA/BCDMS 
DGLAP fit. It can not by the fit to also LHeC. 

 (recall high ET excess at the Tevatron which 
 disappeared when xg became modified) 

FactorisaIon is  violated in producIon 
of high pT parIcles (IS and FS i.a.s).  

Important, perhaps crucial, to measure 
pdf’s in the kinema2c range of the LHC. 
cf also ED limits vs pdf’s. 

E.Perez, Divonne 



Summary: 
The LHeC has the poten2al to completely unfold the partonic content of the proton, u,d, c,s, 
t,b, for the first 2me and in an unprecedent kinema2c range. This is based on inclusive NC, CC 
cross sec2ons, complemented by heavy quark iden2fica2on.  

Puzzles as u/d at large x or a strange‐an2strange asymmetry can be expected to be solved. 

Precision measurements are possible of xg (up to large x) and the beauty density which are of 
par2cular relevance for the LHC.  

The precision measurement of  all quark distribu2ons [largely independent of QCD and 
parameterisa2ons]   may be crucial for the interpreta2on of new physics at the LHC.  

There is a huge poten2al for electroweak physics in accurate data LHeC (couplings, F2yZ , ..) 
which has only started to be evaluated. αs may be measured to permill. 

Low x physics will be lead to a new area with the extension of the kinema2c range beyond 
unitarity in DIS and high precision measurements, as of F2 and also FL.  

Neutron distribu2ons will become measurable in deuteron runs with p,n,d tagging. Diffrac2on 
is predicted to constrain shadowing. 

The impact of the LHeC on nuclear pdf’s is most striking (extension by 4 orders of magnitude!) 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Luminosity EsImates 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Ring‐Ring:       L ~P/E4  LINAC‐Ring:       L~P/E 

F.Willeke, 70GeV * 7TeV, 50MW [JINST 2006] 
B.Holzer, A.Kling et al, 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Scale BH to 50MW: 5 1033 at 50 GeV 

F.Zimmermann, ECFA08 
Scale 100 GeV to 50 GeV: 5 1032 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HIgh energy recovery  LINAC?  


