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Use HERA & Fixed Target at N3LO with 

xFitter to produce PDF plots and compare 
with MSHT and NNPDF 

Previous work:
• Included HERA and Fixed Target in steering.txt
• Produced PDFs for HERA data to use as a baseline
• Attempted fit with HERA + Fixed Target data with a 3.5 𝐺𝑒𝑉2 𝑄2 cut: 

non-ideal effects present
• Attempted fix with x & 𝑄2cut: non-ideal effects remained
• Introduced W2 to the datasets and used to cut at 12.5 𝐺𝑒𝑉2along 

with the 𝑄2cut: non-ideal effects further controlled through deviation 
from MSHT and NNPDF for u and d valence PDFs – hints at tension 
between the data
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N3LO Studies

Fits conducted:
All at N3LO 
• HERA with 𝑄2 3.5
• HERA with 𝑄2 10
• HERA + Fixed Target 𝑄2 > 3.5
• HERA + Fixed Target 𝑄2 > 3.5  𝑊2 > 12.5
• HERA + Fixed Target 𝑄2 > 10 𝑊2 >  12.5
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• Improvement when applying a higher 𝑄2 cut
• Jump when introducing new data, non-ideal region + 

tension between the data
• HERA + Fixed Target with both 𝑄2 10 and 𝑊2 close to HERA 

𝑄2 10 baseline



N3LO Studies

• Improvement when applying a higher Q^2 cut
• Jump when introducing new data, non-ideal region + 

tension between the data
• HERA + Fixed Target with both Q^2 10 and W2 close to 

HERA Q^2 10 baseline



N3LO Studies

• Divergence for u and d 
valence

• Inconclusive for gluon 
PDF



N3LO Studies: Q2 3.5 v all cuts

Kinematic coverage before and after all the cuts



N3LO Studies

Pulls before(only 𝑄2 3.5 cut) and after all the cuts as a function of 𝑄2 



N3LO Studies

Pulls before(only 𝑄2 3.5 cut) and after all the cuts as a function of Bjorken x 



N3LO Studies

Pulls before(only 𝑄2 3.5 cut) and after all the cuts as a function of 𝑊2 



N3LO Studies
Parsout_1



N3LO Studies

~5σ away from the PDG value

Fixed target datasets have 
pulls that decrease the 
strong coupling



Next Steps

• Testing new datafiles with W2 cut and pushing to the git
• Modifying the initial parametrisation to allow more 

flexibility in the fit
• Performing scans over more parameters to get 

uncertainties for the strong coupling
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