Possible a, extraction in the unexpected
post-confinement regime of EEC
Xiaohui Liu
Beijing Normal University

5\ JRL B AR 5 5 SRR Y B &

Chang, Chen, XL, Simmons-Duffin, Yuan, Zhu, PRL 136 (2026) 8, 081903
Zhan Wang ,et al. In preparation




Outline

O Scaling behavior of the post-confinement EEC
O by light-ray OPE
O Phenomenology

O Comparison with current data

O a, extraction

O Conclusion



Energy Energy Correlators
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Energy Energy Correlators
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Energy Energy Correlators

O The post-confinement region, { = 0 5 Agcp/Q
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Energy Energy Correlators

O The post-confinement region, { = 0 5 Agcp/Q
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Scaling behavior by light-ray OPE
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Scaling behavior by light-ray OPE
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Scaling behavior by light-ray OPE
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Scaling behavior by light-ray OPE
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Scaling behavior by light-ray OPE

1
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O Classic (Q%)" scaling naturally recovers the plateau
behavior, can also predict finite { terms (—=J; > 6)
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Phenomenology
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Phenomenology

Precision budget:

O N3LO + NNLL for e™e™, N3LO adapted from hadron leptonic production
O NLO + NNLL for pp, NLO by hacking FMNLO
O NNLO + NNLL for pp in principle achievable
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Phenomenology

Experiment status:

O CMS, ALICE, STAR
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O All measure EEC and the data
cover the post-confinement
region

O Not directly the height of the
FEC/QQ?, less sensitive to

quantum scaling currently
O Linear fit
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Phenomenology

CMS, ALICE, STAR
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O Overall good agreement with NLO + NNLL @ LHC

16



Phenomenology

CMS, ALICE, STAR

O qa, extraction study using
Pythia pseudo-data
O Vary a, while fitting the
NP parameters (height)
O ~ *5 % precision in o
extraction, better than

other jet-substructure
approaches
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Phenomenology

Experiment status:
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Phenomenology
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Phenomenology
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Phenomenology

_|_ —_
€ €
004 I I | R | I I I L I I I L
I 6 1 O Possible precision «;
0.03 ;ma e en - extraction with BES3/super
o LEP Data Extrapolated t-charm + LEP
ie) [ | -
) 0.02— e Pythia Data -
[1] - _
- | — n3lo + nnll + power i
POl Large deviation
: EEEEEEEEEENREERNEN] / N
L '--.--........__.. —Q9— . - :
O I I I L 1 | | I I I I I L 1 | | I.....| I I I I L 1 | | I

5 10 50 100 500 1000
BES3+super r-charm Q (GeV) ZhanWang et al. In preparation

21



Conclusion

O Quantum scaling behavior of the post-confinement
EEC governed by DGLAP J =5

O Realizing N3LO+NNLL for eTe~and NLO+NNLL

for pp, finding good agreement with current data
and Pythia

O Further pushing the theory precision and possible a,
extraction in the future
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