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Introduction to the n-point projected energy correlator
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N=2 and N=3:
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Introduction to the n-point projected energy correlator

Looking ahead:
e another way to probe c
e in the regions where perturbative theory is reliable:

E3C(Ry)
EEC(Ry)

e anew way to measure a fundamental constant from jet observables
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Introduction to the n-point projected energy correlator

IRC safety

1. Collinear and infrared (soft gluon) emissions are physically unresolvable

PT,leading

N = number of jet constituents Rleading = Z
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Image Credits: Luizoni and Marzani, 2015.
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Introduction to the n-point projected energy correlator

The pest of dimensionality
1. The standard n-point energy correlator function (ECF):
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2. one dimensional only for the n=2 case. At n=3 need to compare three unique values for R ->
3-axes needed for visualization. At n=4, would need a 6 dimensional plot!
3. generated data also get sparser, which can complicate analysis: the curse of dimensionality



Methods

Jet Matching

1. Akeycomplication in detector studies

2. A theorist’s definition of jets involves perturbative QCD calculations including all particles

3. Detectors measure the tracks of charged particles, but neutral particles can only be seen by
calorimeters -> jets are constructed using charged particles

4. Also have to account for detector effects: hadronization, pileup, noise, etc.
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Methods
Simulation pipeline
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Methods

Jet Matching: an iterative process
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Methods

Jet Matching: an iterative process —— Full Jet
—— Charged Jet

1. Cutfirst based on difference in jet axis (R<0.1)
2. Further cut based on minimum constituent pT fraction of charged jet compared to full
(pTcharged/pTFull > 0.8)




Methods

Jet Matching: an iterative process
Jet Matching Statistics
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Methods
Jet Matching: an iterative process
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Results

Energy correlators from Pythia

Vs = 13.0TeV
= 04, njet < (.9
pT,track: > 1 GGV/C

Weight

4=
L H
— Full Jet IIi g
3.5— !
| Charged Jet from Full I
- I
3 :_ ——— Charged Jet from Charged Constituents i 2
25—
- I
2—
15—
— 11
— 11
1— I
- Iy!
05— 11!
— IIIII I
=1l H I IIIIII ,,,,, 3
0i_ilzlzuzI,IIHLIQIZh-ﬂlxlzzn‘x’T“’T Ll 1 Ll I TV
107 107° 1072 107"




Results

Energy correlators from Pythia

Vs = 13.0TeV
= 04, njet < (.9
pT,track: > 1 GGV/C
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Results
Energy correlators from Pythia
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Discussion

Future directions
- n-point energy correlators (n>3)
- extracting o,
- tuning jet matching
- beyond pp collisions



