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Jet Substructure

Hadrons within the jet are detected at infinity

Study QCD dynamics and probe
New Physics
from field theory first principles

Energy flow operator

E(𝑛) = lim
𝑟→∞

∫ 𝑑 ⃗⃗⃗𝑛⃗ ∫
∞

0
𝑑𝑡𝑇0 ⃗⃗⃗ ⃗⃗𝑛(𝑡, ⃗⃗⃗𝑛⃗𝑟)𝑟2

ideal detector
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Motivation

Energy-Energy Correlators

EEC(𝜒) = 1
𝜎 ∑

𝑎,𝑏
∫ 𝐸𝑎𝐸𝑏

𝑄2 𝑑𝜎𝑒−𝑒+→ℎ𝑎ℎ𝑏𝑋 𝛿(𝜒 − 𝜃𝑎𝑏)

• Separation of energy scales:
different slopes in different
regimes, and probe different
physics.
Strong coupling constant
W. Chen, J. Gao, Y. B. Li, Z. Xu, X. Y. Zhang, H. X.

Zhu, 2307.07510

Nucleon structure
X. H. Liu, H. X. Zhu, 2209.02080

H. Bossi, et al., 2505.11828
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TMD Model Description

Near-Side Energy-Energy Correlator
X.H Liu, W. Vogelsang, F. Yuan, H.X. Zhu, 2410.16371

1
𝜎ℎ

𝑑3𝜎
𝑑𝑧𝑑2𝑝𝑇

= 𝑑ℎ(𝑧) ∫ 𝑑𝑏
2𝜋𝑏𝐽0(𝑝𝑇 𝑏)𝑒−𝑆Pert(𝑏,𝜇)−𝑆NP(𝑏,𝜇)

Perturbative Sudakov factor
𝑆Pert(𝑏, 𝜇) calculated by theory

Non-perturbative Collin-Soper kernel
𝑆NP(𝑏, 𝜇) constrained by experiment

5 / 15



One-Ponit Energy Correlator

Energy weighted jet cross-section

EC(𝜒) = 1
𝜎𝐽

∑
ℎ

∫ 𝑑𝜎 𝜔ℎ
𝜔𝐽

𝛿(𝜒 − 𝜃ℎ)

𝜃ℎ ∶ angular respect to standard jet axis.

Jet Shape
P. Cal, F. Ringer, W.J. Waalewijn, 1901.06389

𝜓(𝑟) =
∑𝑟𝑖<𝑟 𝑝𝑇 𝑖

∑𝑟𝑖<𝑅 𝑝𝑇 𝑖
, 𝜌(𝑟) = 𝑑𝜓(𝑟)

𝑑𝑟

• fraction of the jet transverse
momentum

• Differential mathematically
equvalent to EC

confinement

θ jet
hadron
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R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit> dr<latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit><latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit><latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit><latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit>

dr<latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit><latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit><latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit><latexit sha1_base64="joosOW01XpXZyxgTUioxJrQe8VM=">AAAB8nicdVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APaoWQymTY0jyHJCGXoZ7hxoYhbv8adf2OmrVBfBwKHc+7lnpwo5cxY3//wSiura+sb5c3K1vbO7l51/6BtVKYJbRHFle5G2FDOJG1ZZjntpppiEXHaicbXhd+5p9owJe/sJKWhwEPJEkawdVKvL7AdaZHHUz2o1oK6PwPyf5EvqwYLNAfV936sSCaotIRjY3qBn9owx9oywum00s8MTTEZ4yHtOSqxoCbMZ5Gn6MQpMUqUdk9aNFOXN3IsjJmIyE0WEc1PrxD/8nqZTS7DnMk0s1SS+aEk48gqVPwfxUxTYvnEEUw0c1kRGWGNiXUtVZZL+J+0z+qBXw9uz2uNq0UdZTiCYziFAC6gATfQhBYQUPAAT/DsWe/Re/Fe56Mlb7FzCN/gvX0C2ZSRnA==</latexit>

6 / 15



One-Ponit Energy Correlator
Inclusive jet cross section

Z.B. Kang, F. Ringer, I. Vitev, 1606.06732

𝑑𝜎𝑝𝑝→(jetℎ)𝑋

𝑑𝑝𝑇 𝑑𝜂𝑑𝜒

= ∑
𝑎,𝑏,𝑐

∫
1

𝑥min𝑎

𝑑𝑥𝑎
𝑥𝑎

𝑓𝑎(𝑥𝑎, 𝜇) ∫
1

𝑥min
𝑏

𝑑𝑥𝑏
𝑥𝑏

𝑓𝑏(𝑥𝑏, 𝜇)

× ∫
1

𝑧min

𝑑𝑧
𝑧2 𝐻𝑐

𝑎𝑏( ̂𝑠, ̂𝑝𝑇 , ̂𝜂, 𝜇)𝐽𝑐(𝑧, 𝜒, 𝜔𝐽𝑅, 𝜇)

TMD Region ΛQCD ≲ 𝑗⟂ ≪ 𝑝𝑇 𝑅

𝐽𝑐 = ∑
𝑋

∑
ℎ∈𝐽

𝛿(𝜃ℎ − 𝜒)⟨0|𝜒̄𝑛𝛿𝜔−𝑛̄⋅P|(𝐽ℎ)𝑋⟩𝜔ℎ
𝜔𝐽

⟨(𝐽ℎ)𝑋|𝜒𝑛|0⟩

= ∑
ℎ

𝜋𝜔2
𝐽𝜒

2 ℋ(𝑧, 𝜔𝐽𝑅, 𝜇) ∫ 𝑑𝑧ℎ ∫ 𝑑𝑘2
⟂ ∫ 𝑑𝜆2

⟂

× 𝛿(2)(𝑧ℎ𝜆⟂ + 𝑘⟂ − 𝑧ℎ𝜔𝐽𝜒
2 ) 𝑧ℎ𝐷ℎ/𝑖(𝑧ℎ, 𝑘⟂, 𝜇, 𝜈)⏟⏟⏟⏟⏟⏟⏟⏟⏟

second order mellin moment

𝑆𝑖(𝜆⟂, 𝜇, 𝜈𝑅)

Z.B Kang, X.H Liu, F. Ringer, H.X Xing, 1705.08443

H(Q2)

pT

J(z, χ, ωJR)

fa(µ)

fb(µ)

NGL

χ

Sum Rule

∑
ℎ

∫
1

0
𝑑𝑧 𝑧 𝑑ℎ/𝑖(𝑧; 𝜇) = 1
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Resummation Global Logs
RG evolution equation ⟹ 𝜇𝐽

𝑑
𝑑 ln 𝜇ℋ𝑖→𝑗(𝑧, 𝜔𝐽𝑅, 𝜇) = ∑

𝑘
∫

1

𝑧

𝑑𝑧′

𝑧′ 𝛾𝑖𝑘 ( 𝑧
𝑧′ , 𝜔𝐽 tan(𝑅/2)

𝜇 ; 𝛼𝑠(𝜇)) ℋ𝑘→𝑗(𝑧′, 𝜔𝐽𝑅, 𝜇)

𝑑
𝑑 ln 𝜇 ln 𝐷ℎ/𝑖(𝑧ℎ, 𝑏, 𝜇, 𝜈) = 𝛾𝐷( 𝜈

𝜔𝐽
; 𝛼𝑠(𝜇))

𝑑
𝑑 ln 𝜇 ln 𝑆(𝑏, 𝜇, 𝜈) = 𝛾𝑆(𝜈 tan(𝑅/2)

𝜇 ; 𝛼𝑠(𝜇))

𝑑
𝑑 ln 𝜈 ln 𝐷ℎ/𝑖(𝑧ℎ, 𝑏, 𝜇, 𝜈) = −𝛾𝑅( 𝜇

𝜇𝑏
; 𝛼𝑠(𝜇))

𝑑
𝑑 ln 𝜈 ln 𝑆(𝑏, 𝜇, 𝜈) = 𝛾𝑅( 𝜇

𝜇𝑏
; 𝛼𝑠(𝜇))

Small-R resummation: TimeLike DGLAP ⟹ 𝜇𝐻

𝜇 𝑑
𝑑𝜇𝐽𝑖(𝑧, 𝜒, 𝜔𝐽𝑅, 𝜇) = 𝛼𝑠

2𝜋 ∑
𝑗

∫
1

𝑧

𝑑𝑧′

𝑧′ 𝑃𝑗𝑖 ( 𝑧
𝑧′ ) 𝐽𝑗(𝑧, 𝜒, 𝜔𝐽𝑅, 𝜇) .

Central scale choice

𝜇𝑏 = 2𝑒−𝛾𝐸

𝑏
𝜇𝐷 ∼ 𝜇𝑏,
𝜇𝑆 ∼ 𝜇𝑏,
𝜇𝐽 ∼ 𝑝𝑇 𝑅,
𝜇𝐻 ∼ 𝑝𝑇 ,
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Resummation Non-Global Logs

Non-global observable

𝑈NG(𝜇𝑏, 𝜇𝐽) = exp [−𝐶𝐴𝐶𝑎
𝜋2

3 𝑢2 1 + (𝑎𝑢)2

1 + (𝑏𝑢)𝑐 ]

𝑢 = ∫
𝜇𝐽

𝜇𝑏

𝑑𝜇
𝜇

𝛼𝑠(𝜇)
2𝜋 = 1

𝛽0
ln [ 𝛼𝑠(𝜇𝑏)

𝛼𝑠(𝜇𝐽)]

Wide angle soft radiation
T Becher, B D. Pecjak, D.Y Shao, 1503.06090

Small-R
same as the hemisphere mass
M. Dasgupta, G.P. Salam, hep-ph/0104277

M. Dasgupta, K. Khelifa-Kerfa, S. Marzani, M.

Spannowsky, 1207.1640

LL at large 𝑁𝐶 limit
a = 0.85, b = 0.86, c = 1.33
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Non-perturbative Collin-Soper kernel

Non-perturbative corrections

• Rapidity anomalous dimension
• TMD matrix elements

𝑅(𝑏, 𝜇, 𝜈) ⟹ 𝑅(𝑏, 𝜇, 𝜈) × exp (𝑔𝐾(𝑏) ln 𝜈
𝜈𝑆

)

𝑆𝐽𝑖(𝑏, 𝜇0, 𝜈0) = 𝑆pert𝐽OPE
𝑖 (𝑏, 𝜇0, 𝜈0)𝑗𝑖(𝑏)

LO approximation model function
H.T. Li, Y. Makris, I. Vitev, 2102.05669

𝑗𝑖|LO(𝑏) = ∑
𝑎

∫
1

0
𝑑𝑦 𝑦 𝑑𝑖/𝑎(𝑦, 1GeV)⏟⏟⏟⏟⏟

DSS Fragmentation Dataset

𝐷NP
𝑖/𝑎(𝑦, 𝑏)⏟⏟⏟⏟⏟

𝑒−0.042𝑏2/𝑦2

⟹ {𝑗𝑞(𝑏) = 𝑒−0.59𝑏−0.03𝑏2

𝑗𝑔(𝑏) = 𝑒−0.17𝑏−0.09𝑏2 .

𝑏∗ prescription

𝑏𝑚𝑎𝑥 = 1.5

𝑏∗ = 𝑏
√1 + 𝑏2/𝑏2

max
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Stimulations Fixed Order

Comparion with NLOJET++ 𝑒+𝑒− anihilation

10−3 10−2 10−1 100

χ

10−4

10−3

10−2

10−1

100

101

102

103

104

E
C

√
s = 91.2 GeV , pT ∈ [20, 45.6] GeV , R = 0.7

αs
αs log

α2
s log

αs(NLOJet + +)

α2
s(NLOJet + +)

𝐽𝑞(𝑧, 𝜒, 𝜔𝐽 , 𝜇) = 𝛿(1 − 𝑧) 𝛼𝑠
2𝜋2

1
𝜇2

𝜋𝜔2
𝐽(tan 𝜒 + tan3 𝜒)

2

× ( 𝜇2

(𝜔𝐽 tan 𝜒
2 )2 ){ − 3

2 + 3
2

tan 𝜒
tan 𝑅

2
− 3

8
tan2 𝜒
tan2 𝑅

2
− log ( tan2 𝜒

4 tan2 𝑅
2

)}

theoretical
• 𝛼𝑠 (W/O Factorization)
• 𝛼𝑠Log
• 𝛼2

𝑠Log
• anti-kt jet algorithm

NLOJET++
• 𝛼𝑠

• 𝛼2
𝑠
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Stimulations Resumamtion

Comparion with Pythia
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Theoretical
• NNLL for global logs
• LL for non-global logs
• NP corrections

Pythia

• Hadronization
• Decay
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Match

Combine fixed order and resumamtion
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PYTHIA 8 (had. ON)
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NNLL⊗ NP + LLNG + α2
s

PYTHIA 8 (had. ON)

Match
• Resumamtion for ≲ 0.1
• Fixed order for ≳ 0.1

Similar behavior as EEC
• Free hadron gas
• Confinement
• Perturbative
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Summary And Outlook

Summary
• First Proposed and defined the one-point energy correlator

inside jet in TMD region
• Developed a factorization framework and performed

resummation of global and non-global logarithms
• NLO EC jet function without TMD Factorization

Outlook
• Similar QCD scaling behavior as EEC

C. H Chang, H. Chen, X. H. Liu, D. Simmons-Duffin, F. Yuan, H. X. Zhu, 2507.15923

• NLL non-global
• Track-Based EC for the measurement
• Nucleon structure using Spin-dependent EC

M. S. Gao, Z. B. Kang, W. C. Li, D. Y. Shao, 2509.15809 14 / 15



Thank you for listening!
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