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Helicity distribution
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TMD Spin structures

Collins `92

Sivers `89
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● How do we measure these structures?

○ We cannot measure them but we can infer them 
from data

● Key elements for inference

○ Factorization/evolution
○ Input scale modeling
○ Likelihood function 
○ Test of universality

5



QCD global analysis paradigm
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Recent spin pheno studies 
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First simultaneous extraction of spin 
structure from “all” SSAs   by JAM 

Cammarota, et al (‘20)
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SSAs in SIDIS
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SSAs in e+ e-
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SSAs in pp
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Spin structures
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Tensorcharges
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Updated version  JAM 22
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qgq FF 

Inclusion of Soffer 
bounds + lattice 
moments
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Tensorcharges (‘22)
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Sivers  function

Evolution effects
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Momentum space tomography
S
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Synergies with LQCD
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Ioffe-time distributions

quasi distributions
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Hybrid QED/QCD factorization

Collinear LDFs and 
LFFs

Liu, Melnitchouk, Qiu, NS (‘21)
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Angular projections

BUT with QED this does not hold!
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Sivers
Signal washes out
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Collins

Leaking effects from Sivers
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Fake signal is created  
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Summary/Outlook
● New era of QCD global analysis 

has started  -> spin physics 

● First generation of global analysis 
with uncertainty quantification are 
now available 

● The community has build tools to 
embrace new data from JLab 12 
GeV and prepare for EIC


