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JAM Collaboration

3-dimensional structure of nucleons:

 Parton distribution functions (PDFs)

* Fragmentation functions (FFs)

e Transverse momentum dependent distributions (TMDs)
* Generalized parton distributions (GPDs)
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JAM Collaboration

3-dimensional structure of nucleons:

 Parton distribution functions (PDFs)

* Fragmentation functions (FFs)

e Transverse momentum dependent distributions (TMDs)
* Generalized parton distributions (GPDs)

* Collinear factorization in perturbative QCD
* Simultaneous determinations of PDFs, FFs, etc.
* Monte Carlo methods for Bayesian inference
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Current State of Helicity PDF's
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Still a lot to learn about
helicity PDFs at low x ,
particularly the gluon!
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JAM Baseline Analysis
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JAM Baseline Analysis
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JAM Baseline Analysis
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JAM Baseline Analysis

How well do we know the gluon polarization in the proton?

Jefferson Lab Angular Momentum (JAM) Collaboration - Y. Zhou (South China Normal U. and UCLA and William-Mary Coll. and
Jefferson Lab) et al. (Jan 6, 2022)
Published in: Phys.Rev.D 105 (2022) 7, 074022 - e-Print: 2201.02075 [hep-ph]
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Current Experiments

Measurement of charged pion double spin asymmetries at midrapidity in
longitudinally polarized p + p collisions at \f =510 GeV

PHENIX Collaboration - U.A. Acharya (Georgia State U.) et al. (Apr 6, 2020)
Published in: Phys.Rev.D 102 (2020) 3, 032001 - e-Print: 2004.02681 [hep-ex]

Charged-pion cross sections and double-helicity asymmetries in polarized p+p
collisions at 1/s=200 GeV

PHENIX Collaboration - A. Adare (Colorado U.) et al. (Sep 5, 2014)

Published in: Phys.Rev.D 91 (2015) 3, 032001 - e-Print: 1409.1907 [hep-ex]
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Current Experiments

Measurement of charged pion double spin asymmetries at midrapidity in | | Charged-pion cross sections and double-helicity asymmetries in polarized p+p

collisions at 1/s=200 GeV
PHENIX Collaboration - A. Adare (Colorado U.) et al. (Sep 5, 2014)
Published in: Phys.Rev.D 91 (2015) 3, 032001 - e-Print: 1409.1907 [hep-ex]

longitudinally polarized p + p collisions at \f =510 GeV

PHENIX Collaboration - U.A. Acharya (Georgia State U.) et al. (Apr 6, 2020)
Published in: Phys.Rev.D 102 (2020) 3, 032001 - e-Print: 2004.02681 [hep-ex]
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Current Experiments

Measurement of charged pion double spin asymmetries at midrapidity in
longitudinally polarized p + p collisions at \/_ =510 GeV

PHENIX Collaboration « U.A. Acharya (Georgia State U.) et al. (Apr 6, 2020)
Published in: Phys.Rev.D 102 (2020) 3, 032001 - e-Print: 2004.02681 [hep-ex]

Charged-pion cross sections and double-helicity asymmetries in polarized p+p
collisions at 4/s=200 GeV

PHENIX Collaboration - A. Adare (Colorado U.) et al. (Sep 5, 2014)
Published in: Phys.Rev.D 91 (2015) 3, 032001 - e-Print: 1409.1907 [hep-ex]
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Current Experiments

Measurement of charged pion double spin asymmetries at midrapidity in
longitudinally polarized p + p collisions at \/_ =510 GeV

PHENIX Collaboration « U.A. Acharya (Georgia State U.) et al. (Apr 6, 2020)
Published in: Phys.Rev.D 102 (2020) 3, 032001 - e-Print: 2004.02681 [hep-ex]

Charged-pion cross sections and double-helicity asymmetries in polarized p+p
collisions at 1/s=200 GeV

PHENIX Collaboration - A. Adare (Colorado U.) et al. (Sep 5, 2014)

Published in: Phys.Rev.D 91 (2015) 3, 032001 - e-Print: 1409.1907 [hep-ex]
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Current Experiments

Measurement of Direct-Photon Cross Section and Double-Helicity
Asymmetry at /s = 510 GeV in p + p Collisions

PHENIX Collaboration « U. Acharya (Georgia State U., Atlanta) et al. (Feb 16, 2022)
e-Print: 2202.08158 [hep-ex]
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Current Experiments

Measurement of Direct-Photon Cross Section and Double-Helicity
Asymmetry at /s = 510 GeV in p + p Collisions

PHENIX Collaboration « U. Acharya (Georgia State U., Atlanta) et al. (Feb 16, 2022)
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Future Experiments

Accessing gluon polarization with high- P, hadrons in SIDIS

Jefferson Lab Angular Momentum (JAM) Collaboration « R.M. Whitehill (Wichita State U.) et al. (Oct 21, 2022)
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Future Experiments

Revisiting quark and gluon polarization in the proton at the EIC

Jefferson Lab Angular Momentum (JAM) Collaboration - Y. Zhou (William-Mary Coll.) et al. (May 10, 2021) 7_|_ ]_\f — l/ + X
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Revisiting quark and gluon polarization in the proton at the EIC
- —
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Conclusions and Outlook

‘Current JAM analyses have two solutions‘
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Experimentally measured
Cross-section
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Experimentally measured “Soft part” (process independent)
Cross-section Describes internal structure
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Now that the observables have been calculated...
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Now that the observables have been calculated...

‘ Data ‘ ‘ Theory‘

|

-3 (BRI g ()

i,e /

Uncorrelated Correlated
Uncertainties Uncertainties




—

Now that the observables have been calculated...
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Now that we have calculated y*(a, data)...

| Likelihood Function |

1
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For a quantity O(a): (for example, a PDF at a given value of (x, Q%))
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Future Experiments

Revisiting helicity parton distributions at a future electron-ion collider

|

Ignacio Borsa (U. Buenos Aires), Gonzalo Lucero (U. Buenos Aires), Rodolfo Sassot (U. Buenos Aires), l + ﬁ N l/ + X

Elke C. Aschenauer (Brookhaven Natl. Lab.), Ana S. Nunes (Brookhaven Natl. Lab.) (Jul 16, 2020)
Published in: Phys.Rev.D 102 (2020) 9, 094018 - e-Print: 2007.08300 [hep-ph]
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