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TEEC in pp
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IN pp collisions

[ Such as violation in collinear factorization
] Whether rapidity factorization is still valid

[J RG invariance of the cross section
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Introduction
TEEC in DIS
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Introduction
EEC in DIS

In Breit Frame. R ——

proton

proton + y* — jet/hadron + X

We proposed a new definition of EEC in DIS;
correlation between initial proton and final state hadron

In the back to back limit ~ EEc=%" / A1y 1 +atx (f.f. “p_) 5(cos X — cos )
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EEC in DIS

In Breit Frame.

proton + y* — jet/hadron + X

We proposed a new definition of EE(
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NEEC in DIS . Liu, Zhu, arXiv:2209.02080
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Introduction

2ET,CLET,b

TEEC ::Z /dO-pp >a|b=X‘Z.ET.‘25(C08¢ab_COS¢)

a,b -’

Jets as input

] The jets are usually defined through an angular
resolution parameter R and a transverse
momentum cutoff

[JLess contamination from underlying events
[JIntroduce new cutoff scale

[J Problem of globalness, i.e. non-global logs
[ Measurable at LHC and EIC

Particles as input

[ Simpler defined observable

] relative larger effects from underlying events
[ NO new cutoff scale introduced

[ Global event shapes

[ Measurable at LHC and EIC
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EEC with jets
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EEC with jets

PYTHIA:91.188GeV
NLL:91.188GeV
e PYTHIA:240GeV
NLL:240GeV
e PYTHIA:1TeV
NLL:1TeV

scale at the peak

Back to back region
TMD resummation k

1072 1071 10° 101 102 103

Q6

He, HTL, Shao, in preparation

gy,

><

N
O
L
L

l ()() : 1 ! I 1 1 I ] | I I }' 1 I I 1 I 1 T 1 ] I 4 | S— }' I 1 1 ] 5
=

| — Q=912GeV  — Q=1000GeV |
“E — Q =300 GeV — Q =5000 GeV -
| Q=600GeV  + OPAL data
I W ﬁ
e [FhSgle ™ :

=i " scale at the p‘e\a{f
. Collinear Region.’ __,
i Collinear resummation

x Q

c*NE5Y / dbb.Jy (cE xb) e 0 x e T (5 ) In T

Liu, Vogelsang, Yuan, Zhu, PRL 2025



WTA jet axis in ee and DIS

EEC with jets

Jets are defined by the anti-kT clustering algorithm and the winner-take-all recombination scheme.
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EEC with jets

Original jet with radius

Undo last stage of C/A clustering
min (PTlaPTz)

PrGg1 + P

Z:

Define g

% e
\’ Subjet 2

p
If 2, < Zeuy B redefine | to be the harder one,
0

else we have the two-prong subjets
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Pythia simulation in back to back region

1/cdo/db

EEC with jets
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EEC with jets

Groomed jets in back to back limits
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EEC with jets
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MC / Data

EEC and o, measurement
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Systematic uncertainty [%]

EEC and o, measurement
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EEC and o, measurement
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EEC and o, measurement

K asi8.1325
8 - k7 2= 0.156
Back to Back T Fixed order
Resummation region = “M dominated region

From Pythia Simulation, vary the default a, by =15 %

Chen, He, HTL, in preparation



Back to Back
Resummation regio

Chen, He, HTL, in preparati

EEC and o, measurement
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EECpis

< 1.00 A

2.00 A

1.75 -

EICC

Summary

| O Showed EEC/TEEC in the pp and ep

1.50 A -

1.25 ~

1.00 A

0.75 A

0.50 A1

0.25 A1

1.05 A

0.95 A

3.5 Ge

V x 20 GeV

Sl collisions as event shape

ODiscussed EEC with jets and groomed jets

O Presented EEC distributions and a,
measurements

Thank You!

H which shows Interesting perturbative and non
o perturbative properties
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