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• Global analysis of helicity PDFs:  status
• Theory advances
• Conclusions

Outline:



Global analysis: status
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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

de Florian, Sassot,
Stratmann, WV 

Nocera, Ball, Forte,
Ridolfi, Rojo, … Sato, Cocuzza, Ethier, 

Melnitchouk, …



Light sea quarks:
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Light sea quarks:

�d

�ū

(consistent w/ SIDIS)

also NNPDF, JAM 
(Cocuzza, Melnitchouk, Metz, Sato)

(from 2302.00605)
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Gluon polarization: 2014 RHIC-discovery that
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(from 2302.00605)
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Phenix direct photons:

(from 2302.00605)

In any case, not favored by data:
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STAR dijets



First ever NLO “global” analysis of nucleon helicity  (GRSV, 1996)



Nucleon helicity structure at NNLO 

BDSSVBorsa, de Florian, Sassot,Stratmann, WV 

NEW
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implemented in QCD-PEGASUS
framework  

A. Vogt
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We use Mellin moments:
program MT:  
Höschele, Hoff, Pak, Steinhauser, Ueda 2013

program ANCONT:  Blümlein 2000
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• DIS-only analysis: Taghavi-Shahri et al., 2016



NNLO corrections to SIDIS:
not fully available yet…
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•  logs can be resummed to all orders: threshold resummation Anderle, Ringer, WV
Abele, de Florian, WV
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COMPASS 
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COMPASS 

Framework used for first global NNLO analysis of fragm. fcts.  
Borsa, de Florian, Sassot,Stratmann, WV 
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Approximate NNLO corrections for pp à jet+X at RHIC:

Kidonakis, Oderda, Sterman
de Florian, WV
Hinderer, Ringer, Sterman, WV, ….
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NNLO corrections for W bosons at RHIC:

Boughezal, Li, Petriello



Our 1st global NNLO fit !  

(no dijets yet)
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Concluding remarks:
• enormous recent progress on helicity PDFs

@ 10 GeV2

• qualitative step forward to NNLO:  pQCD analysis “in good shape”

• numerous outstanding issues: low-x, power corrections, synergies with lattice

• work on improving NNLO analysis ongoing


