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 Jae Nam, “Recent STAR Results on the Unpolarized Light Quark Flavor Structure at RHIC”, PDF: Tuesday 4:00 PM→
 Eric Moffat, “Fragmentation Functions using JAM methodology”, PDF: Saturday 3:30 PM→
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LHC and NNPDF4.0

https://arxiv.org/abs/2109.02653 
R. D. Ball et al., Eur. Phys. J. C. 82, no. 5, 428 (2022).

NNPDF

NNPDF

• di-jet production

• direct photon production

• gauge boson production + jets

• top-quark pair production

https://arxiv.org/abs/2109.02653
https://arxiv.org/abs/2109.02653
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C. Alexandrou et al., Phys. Rev. D 101, 094513 (2020).
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Gluon Polarization

https://arxiv.org/abs/2201.02075 
Y. Zhou et al., Phys. Rev. D 105, no. 7, 074022 (2022).

https://arxiv.org/abs/1406.5539

E. R. Nocera et al., Nucl. Phys. B 887, 276-308 (2014).

NNPDFpol (2014): used single-jet data from RHIC (up to 2009 runs)

DSSV (2019): used single and di-jet data from RHIC (up to 2009 runs)

JAM (2022): used single-jet data from RHIC (up to 2015 runs) and examined impact of positivity constraints

https://arxiv.org/abs/1902.10548

D. de Florian et al., Phys. Rev. D 100, no. 11, 114027 (2019).
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 Nobuo Sato, “Progress in the exploration of nucleon’s spin structures”, 
PDF: Wednesday 2:30 PM
→
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Lattice in Global Analyses (2021-The future!)

JAM
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J. Bringewatt et al., Phys. Rev. D 103, no.1, 016003 (2021).
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Combining experiment and 
lattice in a global QCD 

analysis is feasible!

Lattice in Global Analyses (2021-The future!)

JAM

https://arxiv.org/abs/2010.00548

J. Bringewatt et al., Phys. Rev. D 103, no.1, 016003 (2021).

JAM
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3-dimensional structure of nucleons:

• Parton distribution functions (PDFs)

• Fragmentation functions (FFs)

• Transverse momentum dependent distributions 

(TMDs)

• Generalized parton distributions (GPDs)


Collinear factorization in perturbative QCD 


Simultaneous determinations of PDFs, FFs, etc.


Monte Carlo methods for Bayesian inference

Part 1: Introduction
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A Global Analysis

Simultaneous extractions of 

spin-averaged PDFs, helicity PDFs, and FFs

Part 1: Introduction
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splitting into quark-antiquark pairs

Meson Cloud Models

Chiral Soliton Models


Statistical Models

Still questions at high  and 
for helicity asymmetry

x > 0.2

Unpolarized
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Well-known tension 
between NuSea and 

SeaQuest
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Impact from STAR and SeaQuest
38

STAR: Moderate reduction of uncertainties 


SeaQuest: Large reduction of uncertainties, 
especially at .


 up to , in agreement with 
models

x > 0.2
d̄/ū > 1 x ≈ 0.4
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Good agreement with 
pion cloud model
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Part 3: Helicity Sea Asymmetry
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Part 3: Helicity Sea Asymmetry

Deep Inelastic Scattering COMPASS, EMC, HERMES, SLAC, SMC 365  points
W/Z Boson Production STAR, PHENIX 18    points
Jets STAR, PHENIX 61    points

STAR + PHENIX 
W/Z Production
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Prediction, not 
extrapolation!

x < 0.1
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STAR Quality of Fit

Difficult to describe at 
extreme rapidity

J. Adam et al. [STAR], Phys. Rev. D. 103, 012001 (2021)
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Quark and Antiquark Polarizations

Part 3: Helicity Sea Asymmetry
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Impact of Parity Violating DIS (2021)
49

Opportunities at the EIC

gγZ
1 ≈

1
9

(Δu+ + Δd+ + Δs+)

No impact on , but large impact on 
 thanks to constraints on 

ΔG
ΔΣ Δs+

xmin = 10−4, Q2 = 10 GeV2
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Impact of EIC at small  (2021)x
50

Opportunities at the EIC

https://arxiv.org/abs/2102.06159

Simulated ALL + AUL

Uncertainties remain 
consistent even below 

EIC kinematics
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