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Motivation
EEC as IR-safe probe
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Reanalysis of Archived LEP Data
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EEC Measurement @LHC

E3C/E2C Slope

Most precise g measurement @ Jet substructure
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E3C/E2C Slope

Most precise g measurement @ Jet substructure

ag(mgz) is 0.1229
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EEC Measurement @LHC
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Track-based EEC @ALICE

Dramatically higher angular resolution @ +/2Q < Agcp




Two equivalent approaches :

Light-ray operator product expansion

Dihadron fragmentation function

EEC plateau

Collinear Limit
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Light transform

Light-ray operator

E(n)
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r— 00

Light-ray operator
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Two-step Factorization

1. physical detector ----- > composite hadronic operator

EEC plateau region V2Q < Aqep

E(n1)E (o) ~ zo@ \—I— LOH Tkt

Jr = —6

leading contribution with Jr = —6



Two-step Factorization

2. hadronic operator ----- > DGLAP operator

) . Light transform
hadronic operator Jp = —6 Twist-2 operator > DGLAP operator

a N

operator matching

GLAP operator

Light-ray spin conservation
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Two-step Factorization

2. hadron detector -> DGLAP operator

Dimension Leading twist
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Classical Scaling

Two-step Factorization

2. hadron detector -> DGLAP operator
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Perturbative Accuracy
Perturbative Evolution: 3-loop time-like DGLAP evolution, 4-loop in progress

ete™ annihilation: N*LOqcp hard function

pp collision NNLO hard function

ep collision @EIC: N°LOqcp hard function



Height

Comparison with Pythia Simulation
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Comparison with Pythia Simulation

H(Q) =Y o’ (Q,u)Ci(n)  N3LO+NNLL

1=4q,9
0,55) = /w46(w)dw
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Comparison with Pythia Simulation

Pythia simulations performed with the same kinematic setup as CMS and ALICE

NLO + NNLL

Height of the Confinement Plateau

Full-hadron dijet

a.(M,) (around 0.118) varied to cover the scale variation uncertainty band
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Comparison with Pythia Simulation

Pythia simulations performed with the same kinematic setup as CMS and ALICE

a.(M,) (around 0.118) varied to cover the scale variation uncertainty band
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Comparison with Measurements @LHC
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Strip off Classical Scaling
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Comparison with Measurements @LHC

Strip off Classical Scaling
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a. Extraction

PDF VS  EEC plateau

[ Non-perturbative Input + Perturbative Evolution]

Perturbative o 0,55) = / 6 (z)dx

Initial input fi(z, ~ 1GeV) Ci(o)

Evolution Space-like DGLAP J = 5 Time-like DGLAP
a, determination Global y? Fit Global y? Fit

State-of-the-art
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Qg Sensitivity

N o . o 2
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Qg Sensitivity

For pp collision, pr range [20-80]GeV and reference scale is 50 GeV

pp — jets pp — Z+jets
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Preliminary Study On Pythia stimulation yield a precision of ~ 5% for the a,(M,)
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summary

EEC plateau height for high theoretical precision

ete”: N3LO+NNLL pp: NLO+NNLL

Preliminary study with Pythia data demonstrate feasibility of a
extraction

Theoretical precision improved to currently feasible levels, with results
extended to ep collisions for future EIC experiments

Needs experimentalist to get higher precision results (experiment setup,
statistics analysis,...)

Thanks



Extra Slides



FMNLO Modification

The relation between hadronic moment and the partonic short-distance weight
follows from:

=3[ Foen() TR [
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NNLL resummation @DGLAP

Evolution of non-perturbative parameters C; is governed by DGLAP with N = 5
moment

dC; (1)
d1n p?

= —ﬁ’T,z‘j Cj(,u)

Using the U-matrix approach [Up to 3-loop: 7. = —/O dz z* Pij(z) }

C(a,) = U(N,a;) L(N,as,a0) U (N, ag) C(ap)



