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3D imaging of the nucleons

« Both longitudinal and transverse motion
e Correlation between nucleon spin with parton(quark, gluon) orbital angular
momentum
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Quark Polarization
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Transverse momentum distributions of quarks

* Three classical processes used to probe quark TMDs:
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* Typical multi-scale problems
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Semi-inclusive deep inelastic scattering

Factorized SIDIS cross section in the parton model:
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QCD factorization

e(f) + N(P) —ell)+ J(Py)+ X
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RG evolution

Hierarchy Problem:
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Predictions in e-A
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non-perturbative model
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We apply modified nuclear TMD PDFs
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Collinear dynamics using EPPS16
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We include LO momentum broadening of

the jet within SCET
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p; : density of the medium
¢ : the screening mass

L: the length of the medium
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Comparison of resummation results at NNLL and N3LL
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N3LL + O(a2) predictions on lepton-jet azimuthal correlation

SF, Gao, Li, Shao '24
In the back-to-back limit (0¢p — 0 ) the singular contributions in DIS are consistent with
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the fixed-order results from NLOJET++ up to O(a?)

In the large ¢ region the resummation formula receives significant matching corrections

It is necessary to switch off the resummation and instead employ fixed-order calculations
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NNLL predictions on photon-hadron azimuthal correlation
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Summary

We have studied on the lepton-jet correlation in both e-p and e-A collisions.
Utilizing SCET, we derived a factorization theorem for back-to-back lepton-

jet configurations.

In e-A collisions, we discussed the utility of our approach in disentangling
intrinsic non-perturbative contributions from nTMDs and dynamical medium
effects in nuclear environments. We find the process is primarily sensitive to the

initial state’s broadening effects.

TMD resummation accuracy has been improved to N3LL + O(a?) accuracy in e-p
collisions. It is good to have the measurement at the HERA to make a comparison.

In pp collisions, we find perturbative QCD dynamics contribute substantially to
the TMD broadening effects.

Our work sets the groundwork for spin-independent TMD effects in e-A and p-p
collisions, offering a robust framework for measuring nTMDs.
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