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This is not at all an exhaustive talk on the CDR material, but 

showing only few (mostly new) studies and considerations 



 High pt Jets    
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Different processes allow to 

disentangle g(x) and as 
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A 
Vision 



 can study running of  as up to 500 GeV  
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Jet production projections at LHeC     

 DIS  

 Photoproduction  



Notes on jets in DIS at NNLO 

Provided by Thomas Gehrmann 
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What about 

Theory 
uncertainties

? 

 
What about 

Theory 
uncertainties

? 



Jets in DIS at NNLO 

• Motivation 

– (2+1) jet cross section measured to high precision at 
HERA, high-quality data anticipated from LHeC 

– Important probe of αs and of gluon distribution 

– Theory description must be of the same accuracy as 
data (at most few per cent uncertainty)  

– Want consistent inclusion of jet data in NNLO parton 
distribution fits 
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Jets in DIS at NNLO 

• Status 

– Know NNLO matrix elements  

• Real Radiation from NLO (3+1)j (NLOJET++: Z. Nagy) 

• Virtual two-loop corrections computed                             (T. 

Gehrmann, E.W.N. Glover) 

– Implementation into NNLO parton-level generator 

• Developed subtraction method: antenna subtraction for DIS 
(A. Daleo, A. Gehrmann-De Ridder, T. Gehrmann, G. Luisoni)   

• Implementation ongoing 
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 sensitive to mc, mb   
30 

Charm and Beauty     

 Large contributions to incl. DIS   

 sensitive to g(x)   



for PDF fits 31 

Subtle topic: heavy quark mass dependent terms in pQCD    

c,b = massless seaquarks 





Charm production contribution to F2 = F2
cc     
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LHeC: Huge 

phasespace extension 

and high precision 

       ultraprecise mc 



Study of charm mass parameter mc determination  
R. Placakyte    

 Interesting itself, but also important for precision PDFs, as 

and predictions at LHC 



Charm production contribution to F2 = F2
cc     
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LHeC: Huge 

phasespace extension 

and high precision 

𝑄2 ≫ mc
2 



Charm production contribution to F2 = F2
cc     
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LHeC: Huge 

phasespace extension 

and high precision 

Low x 

𝑄2 ≫ mc
2 



Charm production contribution to F2 = F2
cc     
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LHeC: Huge 

phasespace extension 

and high precision 

Low x 

𝑄2 ≫ mc
2 

High x 



x=0.1 

x=0.3 

Max Klein  

Test intrinsic charm in proton    

Have some sensitiviy (with excellent forward c-tagging)  36 

CTEQ6.6 with intr. c  

without 



Beauty in DIS: F2bb projections  
Q2>>mb

2 

In MSSM Higgs production  

is b dominated 

37 

Use for LHC 
predictions  

Q2~mb
2 

Alreay 

ruled 
out? 



Summary 

• Jets:  
– Precision QCD tests and as up to 500 GeV 
– NNLO o(as

3) calculations underway  essential to exploit 
experimental precision  

• Charm & Beauty production at LHeC: 
– Key to understand treatment of                                             

mass dependent terms in  pQCD 
– Precision determination of  mc and mb  
 

• Many more interesting studies/details can be 
    found in CDR 

Also important 

for precision 

pdfs, as and 

LHC predictions 



Backup slides  
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The Detector ‘that should do it’: Ring-Linac scenario 

Outer detectors (HAC tailcatcher/muon detectors not shown) 

  also not shown: forward proton taggers,  backward lumi monitors 
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~0.1% 
precision   

1/a 
fine structure 

weak 

strong 

24 

Strong Coupling Constant from inclusive DIS     

Existing NNLO results     

HERA + LHeC   

~1% prec. 



Will reduce significantly theory (higher order) 

uncertainty for as extraction from jet data  

O(a
s
3

) 
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Strange =? Anti-strange quark density   

 
 

Some  dimuon  and K data, 
but never properly measured  

 Use e- p data for sbar 
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Pin down  
s & sbar 
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Max Klein  

Charm in DIS: test intrinsic charm in p     

Expected to show up  

at xb >0.1 

Requires c-tagging in very foward direction (q~1 deg.) 48 



Beauty production contribution to F2 = F2
bb     

49 



34 


