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(Belitsky, Ji, Yuan, 2003)
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Applications of Wigner distributions

• An incomplete story:

Quark helicity Gluon helicity

Best known How well do we know?

(See Yiyu’s talk, Tue.)
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Applications of Wigner distributions

• An incomplete story:

Quark helicity Gluon helicity OAM of quarks & gluons

Best known How well do we know? ??
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Orbital Angular Momentum of partons
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Summary of the 2016 paper

Probing gluon OAM through exclusive dijet production
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Jet 2

Schematic structure of SSA (oversimplified):
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Probing gluon OAM through exclusive dijet production

Jet 2

Jet 1

Distinct feature in our work

Double spin asymmetry (DSA):-

Our work

Both electron & incoming proton are 

longitudinally polarized
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Probing gluon OAM through exclusive dijet production

Jet 2

Jet 1

Scattering amplitude

• 6 leading-order Feynman diagrams

• Scattering amplitude:

Hard part Soft part 34



Probing gluon OAM through exclusive dijet production

Scattering amplitude

Twist expansion:

• Twist-2 amplitude: Proportional to gluon GPD

Braun, Ivanov, 0505263
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Probing gluon OAM through exclusive dijet production

Scattering amplitude

Not the end of the story:

• Interference between unpolarized & helicity GPD                 :
Helicity GPD

• Analogous contribution should enter SSA
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• Interference between unpolarized & helicity GPD                 :
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Numerical estimate of cross section

Probing gluon OAM through exclusive dijet production

Ingredients for non-perturbative functions

• Model                  according to the Double distribution approach (see for instance Radyushkin, 9805342)

• Model for OAM:

1. “OAM density”: (Hatta, Yoshida, 1207.5332)

genuine twist-three

WW

approx

2.   Use the Double distribution approach to construct                    from                (GPD-like approach)  
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Probing gluon OAM through exclusive dijet production

Focus on:

Realistic EIC kinematics
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Numerical estimate of cross section

Probing gluon OAM through exclusive dijet production

DSA:

& interfere positively/negatively depending upon sign of 
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Probing gluon OAM through exclusive dijet production

• In practice, measurements are done in a window in    around                
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Numerical estimate of cross section

Caveat:

Corrections of order                        should be calculable in     -factorization approach
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• First realistic numerical calculation of observable sensitive to OAM @ EIC
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Summary & Outlook

Outlook

What about quark OAM?
arXiv: 1702.04387 (2017)

(SB, Boussarie, Hatta, Work in progress)

• Exclusive double Drell-Yan is the only known process 

sensitive to quark OAM

• Low count rate (Amplitude             )

• Alternatively, access quark OAM through dijet

production in ep collisions
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Cross section

Probing gluon OAM through exclusive dijet production


