Energy Correlators for Light Hadrons
and
Quarkonium

Xiaohui Liu
Heavy Flavor and QCD workshop @ Qingdao, 2024

ij o% ]&//}/4’ o 7L' %[ XL, Zhu, arxiv: .2403.0887?
S i)z) Ml "f ju » d-'( XL, Shao, Zhu, in preparation

S \7
7' BEIJING NORMAL UNIVERSITY Chen, XL, Ma, to appear




Outline

Adapt EEC to QCD non-perturbative Studies

O TMDs out of the Semi-Inclusive Energy Correlators

O Hadronization in Quarkonium
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Motivation

O Non-perturbative QCD/Confinement
O Hadron structures: TMDs, GPDs, ...
O Hadronization: FF? LFWFs? LDME? ...

How many energy emitted?
Distribution of the emissions?
Largely remains a mystery



Adapt EEC to Structure Studies
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Adapt EEC to Structure Studies
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O A new probe of/sensitive to the
internal transverse dynamics



Adapt EEC to Structure Studies
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By Nikhil Karthik

New Method Could Explore Gluon Saturation at the

Future Electron-lon Collider

&SW, U-S- DEPARTMENT OF Office of
Theorists propose nucleon energy-energy correlator as a probe to the L EN ERGY Science

gluon saturation phenomena at the future electron-ion collider.




Adapt EEC to Structure Studies

Connection to TMDs?
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TMDs out Of the Semi—inclusive ECS XL, Zhu, arxiv: 2403.08874
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TMDs out Of the Semi—inclusive FCS  xi, 7hu, aniv: 2403.08874
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TMDs out Of the Semi—inclusive ECS XL, Zhu, arxiv: 2403.08874

O TMD PDFs (moment) can be obtained by measuring
N-pt Nucleon Energy Correlator, by suitably selecting

W(Q) TS’ y*
O Inclusive measurement! Do not force b-to-b limit, no /| @~ N\~
jets/fragmentation function involved !
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O Nucleon Energy Correlator can be regarded as a \

generating observable, contains more comprehensive

. . Sivers and only Sivers!
information

W ~ SIN ¢
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TMDs out Of the Semi—inclusive ECS XL, Zhu, arxiv: 2403.08874
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TMDs out Of the Semi—inclusive ECS XL, Zhu, arxiv: 2403.08874
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O Provides a comprehensive picture for
light hadron hadronization,

O Fit well to light hadron studies at EicC
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Quarkonium Energy Correlator Chen, XL, Ma,to appear

O NRQCD factorization for quarkonium Quarkonium EC

4
production %//

O regarded as an excellent place to study
non-pert phenomenon for a long time

O <@1>/ <@8>

O Hadronization c¢c — J/y?? remains , s
largely unknown: amount of energy I _Jdgj/wig(% — 1)
released? Energy Distribution? Oy M

2.(cos y) could provide new venue to these problems
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Quarkonium Energy Correlator Chen, XL, Ma,to apper

Quarkomum EC ”quarkonim-]et”
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Quarkonium Energy Correlator Chen, XL, Ma,to apper

Generic J/y production configuration in pQCD

COM frame —

dead—cone effeCtS Dokshitzer et al., J. Phys. G
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Quarkonium Energy Correlator Chen, XL, Ma,to apper

Generic J/y production configuration in pQCD
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Quarkonium Energy Correlator Chen, X1, Ma,to appear

Sizable hadronization effect!!
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Quarkonium Energy Correlator

Sizable hadronization effect!!
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lgnore interference, rotational covariant

Wilson line
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Quarkonium Energy Correlator Chen, XL, Ma,to apper

Relative size between non-inter vs interference Ignore interference, rotational covariant

: “See” the effect of the 8] . i (@)
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Conclusion

O Energy correlators provide new insight/tool to non-pert. studies
O Suitable for EicC, Belle ...
O More (theory/pheno) in the future

Thanks
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Exp. Measures
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See Hua Xing’s talk

for theory details
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