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arXiv:2309.16851

https://arxiv.org/abs/2309.16851
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CJ Global QCD fits
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● pQCD factorization & universality:
can fit PDFs to a variety of hard 
scattering data

○ Hadron-hadron collisions

⟶ Jets

⟶ Electro-weak 
boson production

○ Electron-proton DIS

○ Electron-Deuteron DIS
 

pQCD calc.

PDFs (from DIS fits)

See A. Accardi’s DIS2023 talk
https://indico.cern.ch/event/1199314/contributions/5193086/
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D0, CDF asymmetries

“BoNuS” tagged DIS

DIS on Deuterium

● Large-x PDFs: interplay of observables



CTEQ Fall Meeting 2023ShujieLi@lbl.gov

CJ Global QCD fits
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● 1000+ data points 
○ including high x, low Q2 data 

from JLab
○ W2>3.0 GeV2, Q2>1.69 (GeV/c)2

● Lower-energy / nuclear focus:
○ Full treatment for HT, TMC, nuclear 

smearing, and offshellness

⟶ Deuteron Fermi motion and 

binding with Weak Binding 

Approximation

CJ15:  Phys.Rev.D 93 (2016) 11, 114017
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Impact of Large-x Deuteron Data 
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JLab E12-10-002 data

Courtesy of Bill Henry

Impact on PDF uncertainties
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“Power of precision”
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Neutron F2 Extraction 
● Basic idea:

● But also:
○ P, d data matching

○ Data cross normalization 

⟶ using CJ15 PDFs

⟶ refitting norm, 

Correlated shifts

○ Bin-centering for

Isosinglet moment

○ …
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Reference: S. Li et. al. 
arXiv:2309.16851

Combined F2 datasets available at 
https://github.com/JeffersonLab/CJ-d
atabase/

https://arxiv.org/abs/2309.16851
https://github.com/JeffersonLab/CJ-database/
https://github.com/JeffersonLab/CJ-database/
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Uncertainties
● Experimental uncertainties 

○ Statistical 
○ Systematics (correlated/uncorrelated)

● theoretical systematics (PDF uncertainties) using 2* 24 
(=19 PDF + 2 off-shell + 3 higher-twist parameters) 
eigen-PDF sets:

⟶ Normalization + correlated shifts uncertainties
⟶ Nuclear correction (d/(p+n)) uncertainties 
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correlated error normalization

uncorrelated error
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Application: non-singlet moments
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Open Database on Github
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https://github.com/JeffersonLab/CJ-database

https://github.com/JeffersonLab/CJ-database
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Outlook
● Coordinated Theory-Experiment Effort with Jefferson Lab:

○ A. Accardi, Xiaoxian Jing, Ishara Fernando, W.Melnitchouk, J.F.Owens

○ C.E. Keppel, Shujie Li, P. Monaghan, Sanghwa Park
 

● Focus and recent work:
○ Large-x, low-Q2  →  TMC, HT

○ Nuclear dynamics  →  p,n motions, off-shell PDFs
 

○ New light antiquark parameterization  CJ22
    (S. Park, X. Jing)

○ F2(n) extraction, updated uncertainties and deuteron smearing 

(S. Li, I. Fernando)
 

○ [In progress: isospin-dependent HT and offshell effect]

○ [In progress   (S. Park)

⟶ Strange sea with LHC data]
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CJ15

Accardi et al., Phys. Rev. D 107, 113005

Accardi et al.,PRD  93 (2016) 114017 

S. Li et. al. arXiv:2309.16851

https://arxiv.org/abs/2309.16851
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Thank you!
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