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Nucleon/Nucleus Structure

Quark and gluon
internal motion

Major focus of EicC, EIC ...

Quark spin



Nucleon/Nucleus Structure

hard probe, e.g., SIDIS
TMD-PDFs
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Nucleon/Nucleus Structure

hard probe, e.g., SIDIS
TMD-PDFs
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Nucleon Energy Correlators

An extension of the energy correlators

Andres, Basham, Belitsky, Brown, Chen, Dixon, Dominguez,
Elayavalli, Ellis, Hofman, Hohenegger, Holguin, Jaarsma,
Kologlu, Korchemsky, Kravchuk, Komiske, Lee, Li, Love, Luo,
Maldacena, Mecaj, Marquet, Moult, Pathak, Procura, Simmons-

Duffin, Sokatchev, Thaler, van Velzen, Waalewijn, Yang, Zhang,
Zhiboedov, Zhu + ...



Nucleon Energy Correlators

hard probe

Nucleon EEC  xiand zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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O The active parton k, unconstrained, NOT
Z TMD

&(n) O Transverse dynamics through &(6)




Nucleon Energy Correlators

hard probe

Nucleon EEC Xt and Zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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ZEX

O “Energy weighted collinear PDF”

O NOT TMD, insensitive to soft radiations,
e.g. no Sudakov suppression

O Evolves like PDF, modified-DGLAP (MLLA)

df(z, In Q—H)/ dlnu = JﬁP(E)f(f, In Q_@)
ZUp ¢ Zup



Nucleon Energy Correlators

hard probe

Nucleon EEC  xiand zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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¥ AB> Q2

O Full inclusive measurement, no jet/hadrons, weighted by E.

O Different @'s probe different physics
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Nucleon EEC  xiand zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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hard probe

O When 00 <« Q, factorization can be shown using SCET
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Cao, XL, Zhu, 2303.01530
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Nucleon EEC  xiand zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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Nucleon Energy Correlators

hard probe

Nucleon EEC  xiand zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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Nucleon Energy Correlators

hard probe

Nucleon EEC  xiand zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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Breit Frame
NLO

O When 00 < Q, factorization can be shown using SCET
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1 0 shape directly
~ X000 probes fic
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hard probe

Nucleon EEC  xLand Zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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""""""""" O —I()()p Cao, XL, Zhu, 2303.01530 , 2—|OOp Chen, XL, Pan, Yang Zhu, in preparation

E(0) All orders follow modified DGLAP
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Nucleon Energy Correlators

Nucleon EEC

1072

- B R R
Free hadron

phase

/

Enhance in t

XL and Zhu, Phys. Rev. Lett. 130 (2023), 9, 9

O Enhanced when @ decreases,
follows DGLAP

O "phase transition” between FO

and free hadron ;
, a 1
x @ ~N— ~ ¢

do? n(PO)? 62

O Sensitive to the non-pert structures
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Nucleon EEC Xt and Zhu, Phys. Rev. Lett. 130 (2023), 9, 9
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NLL+a, large 0
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PYTHIAS .2
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1. 2.
y=In(tan[6/2])

Cao, XL, Zhu, 2303.01530

O FO+resumamtion prediction

O Good agreement with Pythia
O Enhancement in the small 6 region
O Working on NNLL ( 2-loop frgc )

Chen, XL, Pan, Yang, Zhu, in preparation

O 3-loops and NNNLL fzgc seems also
possible
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hard probe

N UCIGOI’] EEC XL and Zhu, 2209.02080, Phys. Rev. Lett. 130 (2023)
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O differential through &, multi-point
correlation will give CMB-like
distribution of a nucleon

(P|lw(0)E O, Py)...EOn, P ()| P)
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Application to the gluon saturation
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Application to the gluon saturation
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NEEC as evident portal to

the onset of gluon saturation Liu, XL, Pan, Yuan, Zhu, Phys. Rev. Lett. 130 (2023) 18, 181901
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rp =3 x 1073, Q% = 25GeV?, /s = 105GeV
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Connection to
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