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QCD analysis of nucleon structure
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precision



Disclaimers:

� “personal highlights”: will be selective 
    -- apologies for talks not discussed in detail

� will make no attempt to do justice 
    to wider literature  (not a review of this field…)

� excellent introductions already by plenary talks 
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V. Moos
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V. MoosNow full analysis at N4LL:
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Still, rather large dependence on coll. PDF set and its uncertainty:

Wider ramifications of TMD flavor
dependence? W mass?

V. Moos



L. GambergTMDs also exist beyond leading power. 
Can one establish factorization? 

� relevant as “background” to LP TMD analysis  (often not small) 

� interesting physics in itself  (e.g., quark-gluon correlations)
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M. Schlegel

� long-standing struggle to understand single-spin asymmetries
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V. Braun@ leading tw.
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t = �0.1GeV2

� even relevant for Jlab kinematics

� based on GK model à need to “retune”
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so far, LO
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V. Bertone



A. Hobart



A. Hobart







S. Bhattacharya



S. Bhattacharya

<latexit sha1_base64="XCP0x8oPTVuxIvyyXugLkXGKGek="></latexit>

gP (`2)

2M
= � i

`2

 
hP2|nf↵s

4⇡ FF̃ |P1i
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similarly, symmetric part / trace anomaly



S. Bhattacharya

establishes factorization at one loop in regime  
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tensor charge
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EMT
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I. Borsa (WV)Nucleon helicity structure at NNLO 

• PDF evolution:

• Partonic hard scattering:

Moch, Vogt, Vermaseren
Blümlein, Marquard, Schneider, Schönwald

Zijlstra, van Neerven
Boughezal, Li, Petriello

+ soft-gluon 
techniques for 
SIDIS, pp



Why NNLO ?
• need per cent accuracy for EIC and JLab (cf. LHC experience)
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• reduce theory uncertainty

SIDIS@EIC

Abele, De Florian, WV

• progress in lattice computations
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First ever NNLO global analysis of helicty PDFs !
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