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NNLO QCD + 
NLO EW 

Demonstrating the impact of a diverse range of ATLAS measurements 
and the full treatment of their uncertainties on constraining PDFs

Lower for these data than 
the global fitters
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Constraints: Sum rules, no 
constraints on low-x sea quarks

Q2
0 = 1.9 GeV2 starting scale 

evolved with DGLAP

à 21 free parameters

Medium-high x, Q2, quark flavour 
separation, high-x gluon sensitivity

HERA combination[2] Wide x, Q2

range

Add extra 
D, E, F 

parameters 
(low-x sea)

Vary theoretical 
assumptions: 
Q2

min, Q2
0, heavy 

quark masses etc.

performed 
using

previous ATLAS fits: 
(15/16)

⍺s(mz) = 0.118 
Q2

min = 10 GeV2 (avoid region with 
poor HERA 𝜒2, more sophisticated 
small-x treatment needed)

Correlations Scale uncertainties BSM effects?

Small differences between 
PDF shapes, but important 
if O(1%) sought on PDFs

Accounting for systematic 
correlations between datasets 
à At LHC scales central values 

shift by > 2% at mid-x 

High Q2 input data cut à
little PDF shape & 
uncertainty impact
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Comparison: Global PDFs Rs
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Rs still unsuppressed at low-x but less 
tension with global fitters than previous 

ATLAS fits[5] [6]

include 
ATLAS 7 
TeV W,Z 
data 

dv, dbar: Fit with enhanced tolerance T=3 
more like global fitters than HERAPDF[4]

à Replicating features of Tevatron, DIS etc. 

For input data refs, see [1]

[3]


