Energy correlators resolving proton spin
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Introduction
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[ Studying the collinear PDFs of nucleon
J Probing the 3D Nucleon Structure
0 Unraveling Spin-Orbit Correlations

(1 Understanding Hadronization Dynamics

O Advancing Precision pQCD & Factorization
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Introduction

In the current region, for hadron
with small p,
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DIS with gT subtraction

new method for calculating fully differential SIDIS cross sections
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DIS with gT subtraction

-----------------------------------------------

new method for calculating fully differential SIDIS cross sections
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DIS with gT subtraction
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DIS with gT subtraction
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DIS with gT subtraction
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EEC in DIS

EEC a uniquely infrared-safe, multi-scale observable that bridges perturbative and non-perturbative QCD
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EEC in DIS

We proposed a definition of EEC in DIS:

proton

correlation between initial proton and final state hadron
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infrared-safe, well-defined: similar to EEC
definition in e+e- collisions
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Pred./Ref.

EEC Iin DIS

Proposed EEC in DIS measured by H1
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EEC Iin DIS

NEEC in DIS

Nucleon Energy Correlators
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EEC In Polarized DIS

O Unraveling the Proton Spin Puzzle
see Jian Zhou'’s talk
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. . 1
JiI's sum rule for proton spin 5 = §A§J + L + Jy

Helicity dependent PDFs: JAM, NNPDF, BDSSV, MAP et al

O Advancing Precision pQCD & Factorization
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O Novel Observables for 3D Structure such as EEC
Gao, HTL, Zhu, PRD 2026
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EEC In Polarized DIS

Factorized formula in polarized DIS
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5)/dQ?*/dinT[pb]

QZ dO.EC (N

EEC In Polarized DIS
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5)/dQ*/dInt[pb]

Q*dAcEC(N

EEC In Polarized DIS
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Summary

O A new method to calculate fixed order results with hadron final

state, obtained the NNLO and N3LO fully differential SIDIS cross
virtual photon .l SeCt i O n ]
(Breit Frame)
vja;.;e:nj{; » oucemng O The Breit-frame DIS energy-energy correlator (EEC) is a novel,
582 o theoretically clean observable that directly probes collinear and

transverse-momentum

O All-Angle Description: from target (NLL) to current region (N3LL)
EEC

O Polarized Extension: from target (NNLL) to current region (N3LL)
EEC

Thank you!
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