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• Global analysis of helicity PDFs: status
• EIC opportunities
• Where do we go from here? Preparing for 

the EIC
• Concluding remarks

Outline:

* thanks to my colleagues  R. Sassot, M. Stratmann, I. Borsa, E. Nocera, N. Sato



Global analysis: status



Helicity PDFs accessible in polarized high-energy scattering:

DIS SIDIS pp high-pT

jet,
pion

W bosons
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PHENIX, STAR
EMC, SMC, COMPASS,
E142, E143, E154, E155,
HERMES, CLAS, HALL-A



DSSV
(2008 - ) (2013 - )

(2013 - )

Key players over recent years  (all at NLO (MS)):

•  mature analysis frameworks with robust assessment 
of uncertainties 

• differences in methodology:  
DSSV and JAM:   Mellin moment techniques

NNPDF:  neural-network technique, x-space



Total up and down polarizations:
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strangeness                :
<latexit sha1_base64="p/Pu8HWdmTEPfgazQnnDNOz+Qp4="></latexit>

�s+�s̄

<latexit sha1_base64="fwlrd2FBImYRyX+PU2VCIwzofUo="></latexit>

K
à little trace of strangeness

JAM’17:
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à sizable negative 
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Light sea quarks:

(consistent w/ SIDIS)

�d

�ū

also JAM 
(Cocuzza, Melnitchouk, Metz, Sato)



Gluon polarization: 2014 RHIC-discovery that
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DSSV
à improvement and consolidation !



single jets @ 510 GeV



JAM

a recent little hiccup:
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“ALL = agg (�g)2 + aqg �g + aqq “

Jäger, Kretzer, Stratmann, WV  2004
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Phenix direct photons and charged hadrons:
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EIC opportunities



DIS

SIDIS

à spin structure at low x:  see talk  Y. Kovchegov

Aschenauer, Borsa, Lucero, Nunes, Sassot (YR) 

plus:  jet production, charged-current DIS, …  



Where do we go from here? 
Preparing for the EIC 



• ”RHIC legacy” analysis:
STAR 𝜋0 and jet/dijet asymmetries
PHENIX 𝜋0, 𝜋± , 𝜂, 𝛾, heavy flavor 

• high-precision DIS and SIDIS data from JLab12

• continued impact studies for EIC



• precision era:  the path to NNLO

Moch, Vogt, Vermaseren

• NNLO available for some partonic cross sections:
DIS
DIS jets                  
W bosons in pp
SIDIS (approx.)

van Neerven, Zilstra

Boughezal, Li, Petriello

Borsa, de Florian, Pedron; Boughezal, Petriello, Xing

Abele, de Florian, WV

PDF 
evolution



scale dependence in SIDIS at EIC:
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• JAM has spearheaded efforts toward 
”simultaneous global” analyses of PDFs/FFs



Bali et al. 2012:
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• synergy with lattice, for example

Constantinou 
et al. (ETMC) 2021

Lin et al. (PNDME) 2018:
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HadStruc collab.

• emerging studies of x-dependence of pol. PDFs, 
and first inclusions in global analyses Bringewatt, Sato, Melnitchouk, 

Qiu, Steffens, Constantinou



Concluding remarks:
• enormous progress on helicity PDFs over past  ~decade 

• to move ahead will require to make qualitative steps forward:
NNLO corrections & beyond
low-x
fully global analyses
power corrections
exploiting synergies with lattice

• will only be possible with strong, sustainable and diverse
workforce in QCD phenomenology and global analysis,
and with international collaborative efforts   

@ 10 GeV2




