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6=● Bound nucleon   free nucleon: search for process independent 
nPDFs that realise this condition.
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● Uncertainties 
where there are 
no data.
● Differences 
(valence with 
nCTEQ: dv, uv) 
due to 
assumptions and 
data included.
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LHC?

5

● Jets and EW 
bosons: at 
present used to 
test factorisation 
in pA/AA, and 
they offer some 
constrains to 
nPDFs (pPb@5 
TeV/n).
● No sizeable in-
medium effects 
e.g. energy loss.
● Delicate 
centrality 
issues!!!

CMS dijets
ATLAS jets

CMS W’s
LHCb Z’s
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1408.4563

Hessian
reweighting!!!
Note: W’s, Z’s 

demands modifying
assumptions in ICs. 

1408.4563,
w=10 as RHIC π0 



Previous LHeC studies: CDR
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● Original EPS09 fit with one additional free parameter, small-x 
pseudodata.
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Previous LHeC studies: post-CDR

7

● Reduced cross sections only, different energies, all x.

Hannu Paukkunen, LHeC workshop 1401
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ICs and uncertainties:

9

● Sensitivity to the mathematical form of the initial conditions is 
a well-known issue in proton PDFs: NNPDF, PDF4LHC 
recommendation of comparing different sets, HERAPDF2.0 
studies,…
● In our case: determination of nPDFs beyond data…

EIC example, Lamont at IS2014
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How?: mainly dictated by the shape of ICs

hep-ph/0201256



EPS09:
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● Very little freedom at small x.
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New ICs:
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● Use a far more flexible form to reduce the bias at small x:
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Results:
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● Uncertainties shrink!!!
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● Kind of precision required for better understanding of HI data 
on hard probes.
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● Looking back to RHIC π0 data - only direct constrain on glue 
at present (hopefully to be substituted by LHC jets):
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Summary and outlook:

17

● Limitations of the uncertainty analysis in existing nPDF datasets 
due to the form of initial conditions explored: uncertainties actually 
much larger in the regions where data are absent.

● Results may challenge physical intuition, but the aim of fitting is an 
extraction of the information in data…

● Potential of LHeC is huge in this respect.

● Outlook will (would) be: add CC, study flavour decomposition, 
check different mass schemes, check tension with saturation, use Pb 
data alone.
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Thanks to Hannu and Max for a most nice collaboration!!!
Thanks a lot to Hannu - this talk is his!!! 
Thank you very much for your attention!!!


