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The  JAM global analysis paradigm
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High-x pdfs



5

Theory input
Experimental 
measurement
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Theory input
Experimental 
measurement
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New LHC data 
W/Z

New Marathon data
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Multi-step strategy
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Theory details for DIS
Nucleon structure functions

PDFs for light nuclei

Offshell quark 
parametrization

Nuclear 
smearing
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Clear 
signal of 
offshell 
effects

Marathon data
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Conclusions:

- pdfs of protons in A and A’ can 
be different 

- It suggest that canonical 
modeling of NPDFs is wrong 



Sea asymmetry











Historical progression



Helicity pdfs



Spin physics 





Theory biases
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Positivity

Hyperon-beta 
decays

Constraints from 
SIDIS with 
Kaons JAM17



Unpolarized Jets



Polarized Jets



Polarized Jet data 
cannot discriminate 
positive and negative 
solutions 



pdf positivity







Track A
● Start from an operator definition 

for pdfs
○ Only UV divergence
○ Use renormalization

● Factorization
○ Region analysis (Libby 

Sterman)
○ Higher order corrections 

via nested subtractions



Track B 
 

● Assert(?) a factorization in 
terms of bare pdf. 

● Isolate collinear divergences 
from partonic structure 
function.

● Reabsorb singularities inside 
bare pdf. 

Curci, Furmanski, Petronzio (1980) 
“bare factorization”



If            is positive 

Positivity argument based on track B

If            is positive 

then             is positive 





Track B:    “bare factorization”



If            is positive 

Positivity argument

If            is positive 

then             is positive 



(updated version in progress)



● First ever universal analysis of pol. & 
upol. PDFs and fragmentation functions

● Consistent UQ for polarized antiquarks in 
the nucleon

● Clear evidence of an asymmetry,
with opposite sign compared to         
unpolarized sea asymmetry 



37

Summary/Outlook
● Track B based positivity of MS 

PDFs are not really supported       
on formal grounds 

● Imposing positivity is a strong bias, 
e.g., cannot tell if factorization is 
failing or HO corrections are 
needed (or both) in computing 
observables in extreme kinematics 

● Has practical consequences in   
spin physics, Soffer bounds, etc. 
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