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● 3D imaging of nucleon: important topic in QCD

● Back-to-back electron-jet production in ep collision
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Motivation



Traditionally, transverse spin asymmetry has also been called left-right asymmetry…
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Motivation

See also STAR: 0801.2990, Huang, Kang, Vitev and Xing: 1511.06764 
and Gamberg, Kang, Metz, Pitonyak and Prokudin: 1407.5078

Grosse-Perdekamp and Yuan: 1510.06783

https://arxiv.org/abs/0801.2990
https://arxiv.org/abs/1511.06764
https://arxiv.org/abs/1407.5078
https://arxiv.org/abs/1510.06783


But, the azimuthal angle dependence has never been studied…
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Motivation

Azimuthal angle 𝜙 dependence!

Buffing, Kang, Lee and Liu: 1812.07549
Kang, Lee, Shao and Zhao: 2106.15624

https://arxiv.org/abs/1812.07549
https://arxiv.org/abs/2106.15624


Anisotropic flow expansions in heavy-ion collisions:
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Motivation

Feng, Voloshin and Wang: 2502.09742 STAR: 0909.1717 & 0909.1739

https://arxiv.org/abs/2502.09742
https://arxiv.org/abs/0909.1717
https://arxiv.org/abs/0909.1739


Anisotropic flow expansions in unpolarized ep collision:
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Motivation

Hatta, Xiao, Yuan and Zhou: 2106.05307 Tong, Xiao and Zhang: 2310.20662Polarized?

https://arxiv.org/abs/2106.05307
https://arxiv.org/abs/2310.20662
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● pT: jet transverse momentum

● qT: transverse momentum imbalance, 

qT = l′T + pT

● b: conjugate variable of qT

● 𝜙S, 𝜙J, 𝜙q and 𝜙b: azimuthal angle of ST, 

jet, qT and b

Back-to-back electron-jet production
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Back-to-back electron-jet production

With longitudinally polarized electron beam 

and transversely polarized proton beam:

f1 g1L

g1T
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Sivers polarized jet anisotropy:

Back-to-back electron-jet production

anisotropic Fourier coefficients
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Worm-gear polarized jet anisotropy:

Back-to-back electron-jet production

anisotropic Fourier coefficients
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Anisotropic flows: produced by angular 

dependence in global and collinear soft functions

Polarized jet anisotropy: Sivers
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Anisotropic flows: produced by angular 

dependence in global and collinear soft functions

Polarized jet anisotropy: worm-gear
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Polarized jet anisotropy: Sivers

We can also map the 

anisotropy in the azimuthal 

plane of qT:

● 𝜙J = 0

● 𝜙S = 𝜋/2
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Polarized jet anisotropy: worm-gear

We can also map the 

anisotropy in the azimuthal 

plane of qT:
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Polarized jet anisotropy: worm-gear

We can also map the 

anisotropy in the azimuthal 

plane of qT:

● 𝜙J = 0

● 𝜙S = 3𝜋/4



● Back-to-back electron-jet production is studied in polarized 

ep collisions

● Azimuthal angle dependence in soft function can lead to 

counter-intuitive (a)symmetry patterns

● Polarized jet anisotropy observables are measurable at EIC 

kinematics
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Summary



Thank you for your attention!
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Polarized jet anisotropy: Sivers
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Polarized jet anisotropy: Sivers
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Polarized jet anisotropy: Sivers


