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Motivation - saturation:
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● The aim of the small-x studies is to verify or bound the 
dynamics of QCD at large energies:
→ Linear dynamics: DGLAP or BFKL or some resummation.
→ Non-linear dynamics
(saturation): computable
within pQCD or beyond
perturbative techniques
(e.g. Regge).
● The nuclear size A:
→ Enhances the
non-linear, density
effect.
→ Is an additional
variable (A, centrality).
→ A>>1 simplifies theory.
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Motivation - npdf’s
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● DGLAP analysis at LO (EPS08) and NLO (HKN07,dFS, EPS09) 
and with error analysis through  the Hessian method available: 
HKN, EPS.
● Limitation: existing data do not cover the LHC or UHECR 
kinematics: pA@LHC and future eA colliders.

2750+50 100+20Salgado in ECT*, July ‘08
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LHeC scenarios:
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● For FL: 450, 1000, 2000, 4000, 7000 + 70, I use the same luminosity 
as in C, G, I; fractional systematics taken from C; Q2≤sx.
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The model (I):

eA physics at the LHeC: 3. Pseudodata for F2 and FL. 6

● The one I have at hand (NA ’02): parameter-free extension of 
(3-flavor) GBW (assumed valid for x<0.01, Q2<500 GeV2).
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The model (II):
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Results - F2:
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● Statistics looks large enough, 
even for central collisions!

● b<1 fm means 9 % more central  
collisions for Ca, 3 % for Pb. 



Results - FL:
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● Statistics computed keeping the 
fractional error corrected by luminosity.

● The error bars are large but for the 
lowest Q2. 



Results - nuclear ratios for F2:
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● Total uncertainties propagated as if Gaussian.
● Errors bars relatively small (of the same order as in fixed target).
● No overlap of these points with existing ones!!! → subtantial 
improvement of DGLAP fits etc.



Prospects:
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● eA: good prospects for F2; for FL, only the lowest Q2.
● This has been done under what we think is a pesimistic 
estimation for luminosity → update with a realistic luminosity.
● A revision of the scenarios for FL is also required, possibly for p 
and sure for A (cross sections for different energies).
● DGLAP fits of F2 + FL for eA (Juan Rojo) to see whether they 
may distinguish saturation; maybe ratios are no longer so useful as 
in fixed target experiments, and anyway we just need a couple of 
nuclei, not A as a ‘continuous variable’.
● DGLAP fits to nuclear ratios of F2 à la EPS (Eskola and Salgado) 
to see how the uncertainty bands shrink.
● Use dipole amplitude with impact parameter to compute 
diffractive VM production; need of distinguish coherent (e+A→e
+VM+A) from incoherent (e+A→e+VM+Adiss) diffraction.
● Note: EPS08, EKS98 available in LHAPDF (Manual, 3.4): c, b?



Juan Rojo’s NNPDF studies (I):
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Juan Rojo’s NNPDF studies (II):
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Juan Rojo’s NNPDF studies (III):

14



Juan Rojo’s NNPDF studies (IV):
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