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The  QCD global analysis paradigm
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The Bayesian inference
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Experiments = theory + errors 
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Structure
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JAM15
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NS, Melnitchouk, Kuhn, Ethier, Accardi https://arxiv.org/abs/1601.07782

Inclusion of all JLab 
6 GeV data

https://arxiv.org/abs/1601.07782
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Theory  framework
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Collinear factorization + TMCs

Not justified in standard 
collinear factorizaion TMC using OPE only justified for 

integer moments
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WW approximation/assumption

WW approximation Theory based assumption
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Twist 3  (within WW assumption)
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Nuclear structure functions

Only nuclear smearing 

TMCs applied at the 
nucleon level

● No offshell effects
● No non-nucleonic effects
● No (anti) shadowing



No visible HT 
effects

Proton



Hints of  HT 
effects

Proton
(JLab)



3He
(JLab)

Our theory setup 
describes the data



Parton densities 
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Twist 3 effects Corrected from original 
JAM15 paper



Strange puzzle

SU(3) constraints:

Role of SIDIS and SIA ?

“...It is demonstrated that the 
polarized strange quark 
density is very sensitive to 
Kaon FF.”
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NS, Melnitchouk, Kuhn, Ethier, Accardi

https://arxiv.org/abs/1103.5979

https://arxiv.org/abs/1103.5979


JAM’16 (1D FFs)

FF kaon: 
JAM closer to DSS at large z
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NS, Ethier, Melnitchouk, Hirai, Kumano



JAM’17  (towards more data-driven analysis)

● Use of pol. DIS, SIDIS and SIA
● No SU(2) or SU(3) constraints
● Empirical evidence of g_3 ~ g_A 2%
● No strange puzzle - need more data!
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Ethier, NS, Melnitchouk
https://arxiv.org/abs/1705.05889

https://arxiv.org/abs/1705.05889


JAM’20 (1D experiment + lattice QCD: quasi-PDFs)
Bringewatt, NS, Melnitchouk, Qiu, Steffens, Constantinou
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Impact of JLab12 data

Y. ZhouC. Cocuzza



JLab 12 
pseudodata

Included in the 
baseline fits
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Effective polarization version



Effective polarization version

Significant 
differences 
using EPA only 



Baseline with 
W data



The impact was 
done using the 
DIS+jets baseline

Still, A1n JLab data 
will constrain 
significantly g1n



DIS+Jets DIS+Jets+W



Comments on TMCs

OPE

Only valid for 
integer momentsRequires techniques of 

analytic continuation



Comments on TMCs

?

???



Comments on TMCs

Modern factorization does not 
postpone evolution. 



https://arxiv.org/abs/1901.09016

A new perspective on TMCs Moffat, Rogers, Melnitchouk, NS, Steffens

● TMCs fully justified in collinear factorization 
● No need to use OPE
● Universal corrections to all twists 

https://arxiv.org/abs/1901.09016


(anti)shadowing

non-nucleonic dof

off-shell effects

Summary and Outlook

Nuclear effects

JLab 12

Parton d.o.f.

Inputs from HEP data
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