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JAM’15 (1D spin-PDFs)

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



JAM’17 (1D simultaneous extraction of spin PDFs and FFs)

- Use of pol. DIS, SIDIS and SIA
- No SU(2) no SU(3) constraints
- Empirical evidence of g_3 ~ g_A 2%
- No strange puzzle - need more data

Florian, Sassot, Stratmann, Vogelsang
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JAM’19 (1D simul. extraction of spin-averaged PDFs and FFs)

Strange suppression disfavored 
by collider W+c data 

SIA (kaon) prefers large 
strange -> Kaon FF

SIDIS (kaon) suppresses strange PDF

Faura, Iranipour,  Nocera, Rojo,Ubiali
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Parity violating DIS at the EIC  (Yellow Report)
Coccuza et al. (2020)

EIC can constrain 
polarized strange PDF



Small-x evolution  at the EIC  (Yellow Report)
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Pitonyak et al. (2020) 

● First ever MC global analysis of ALL 
(DIS)  using KPS equations 

● Color dipole amplitudes tuned to DIS 
data 0.01<x<0.1

● Small x evolution can predict the 
small x behavior of g1 

● EIC is needed to test and validate 
small x physics in spin PDFs
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Understanding the origin of single spin asymmetries (SSA)

JAM’20 first ever 
demonstration of TMD + 
collinear twist 3 framework



JAM’20 (global analysis of all SSA)
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Cammarota, Gamberg, Kang, Miller, Pitonyak, Prokudin, Rogers, NS



Tensor charge  at the EIC  (Yellow Report)
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Pitonyak , et al 

● The tensor charge of the nucleon is 
one of its fundamental charges and 
is important for BSM studies (beta 
decay, EDM).  

● Processes sensitive to TMDs can 
play an important role in these efforts 
(Courtoy, et al. (2015); Liu, et al. 
(2018),…).
  

● Lattice QCD has also calculated the 
tensor charges with great precision 
(Gupta, et al. (2018); Hasan, et al. 
(2019), Alexandrou, et. (2019),…).



JAM’20 (1D experiment + lattice QCD: quasi-PDFs)
Bringewatt, NS, Melnitchouk, Qiu, Steffens, Constantinou
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The  JAM paradigm
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Summary and Outlook

A new paradigm

- Simultaneous extraction of all hadronic structures

- MC methods for reliable uncertainty quantification

- Inclusion of lattice data as Bayesian priors 

The future

- Spin physics is not just  collinear PDFs

- Spin physics needs to involved 3D structures 

- Hadronization dependent observables  needs to be 
included in QCD global analysis  
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