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Nucleon Structure
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Conventional approach to nucleon structure
» extract Transverse Momentum Dependent (TMD)-PDFs
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Conventional approach to nucleon structure
» Gluon TMD-PDFs
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Conventional approach to nucleon structure

» conventional probe of the linearly polarized TMD W However, at high orders, the na'we factorization
IS to study the dijet production in DIS process break down
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v" This is not related to the polarization of the
> experimentally, by looking for cos(2¢) signal, we can extract gluon gluon
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Nucleon Energy-Energy Correlators

X. Liu and H.X. Zhu PRL 130, 091901 (2023)
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Nucleon Energy-Energy Correlators
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_ _ F: impose the phase-space measurement to construct ¢
® the measurement in the Breit frame

® the azimuthal angle ¢ between detectors a and b



Nucleon Energy-Energy Correlators

> NEEC factorization

» 0, K 6y, the cross section X,
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® measure the energy flow
along the detector b




Nucleon Energy-Energy Correlators

» the gluon NEEC operator definition
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» the most general parametrization of the gluon NEEC
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v' F : gauge field strength tensor
v’ as obvious from tlus decomposition
€+ a6+ ﬁf EEC —

1 +21¢ad

E+ a6+ Bf EEC 2 9,EEC
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Nucleon Energy-Energy Correlators

» S0 take this form we can show that the only possibility to get cos2phi through these tensor contraction
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Nucleon Energy-Energy Correlators

» S0 take this form we can show that the only possibility to get cos2phi through these tensor contraction
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v" Because of we do not have soft radiation, this cos(2¢) structure hold to all orders
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S will not spoil cos(2¢) signature
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Numerical result

» Here we validate our factorization theory of the all orders structure using perturbative
calculation based on NLOJET++ fixed code at LO
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Numerical result
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» Non trivial verification starts with NLO
» we have additional radiations that can cross talk between initial state gluon and final
state jet, that will potentially breaks the factorization just like the TMD

v We also show the result into the squeezed limit,
two detectors are both put in forward region
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Summary and Outlook

* We propose to study the linearly polarized gluons through the observation of
helicity-dependent NEEC in the DIS process

* the cos 2¢ asymmetry is preserved by rotational symmetry and factorization

 hold to all orders, free of soft radiation contamination and free of Sudakov
suppression

* looking ahead, we plan to present the evolution of the helicity-dependent
NEEC, to make all order predictions for the azimuthal distribution

Thanks for vour

attention !



