
Dynamic Radius Jet Clustering Algorithm

Phoenix 2023
IIT Hyderabad 19th December, 2023

Tousik  Samui

Based on JHEP 04 (2023) 019 [2301.13074]
B. Mukhopadhyaya, TS, R. K. Singh 



Outline

2

� QCD Jets and boosted jets at collider.

� Fixed radius jet algorithms.

� Our proposal: dynamic radius jet algorithms.

� Some Illustrations and Usefulness.

� Summary and Outlook.



Motivation
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Jets at Collider: QCD jets
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� A QCD particle (q/g), produced at a collider, showers and then 
hadronize.

� These hadrons tend to be collimated, i.e. they appear within a 
small solid angle.

Fi
g.

: q
ua

nt
um

di
ar

ie
s.o

rg



Jets at Collider: QCD jets

5

Hadron
s

Hadron
s

� A QCD particle (q/g), produced at a collider, showers and then 
hadronize.

� These hadrons tend to be collimated, i.e. they appear within a 
small solid angle.

Fi
g.

: q
ua

nt
um

di
ar

ie
s.o

rg



Jets at Collider: QCD jets

6

Hadron
s

Hadron
s

� A QCD particle (q/g), produced at a collider, showers and then 
hadronize.

� These hadrons tend to be collimated, i.e. they appear within a 
small solid angle.

Fi
g.

: q
ua

nt
um

di
ar

ie
s.o

rg



Jets at Collider: QCD jets

7

Hadron
s

Hadron
s

Fi
g.

: q
ua

nt
um

di
ar

ie
s.o

rg

� A QCD particle (q/g), produced at a collider, showers and then 
hadronize.

� These hadrons tend to be collimated, i.e. they appear within a 
small solid angle.



Jets at Collider: Fat Jets
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� If a heavy particle (W, Z, top, etc.), are boosted enough, their decay 
products also come within a small solid angle.

� These jets, called fat jets, are wider than traditional QCD jets.

Fat jet
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Jet Clustering Algorithm

Be it a narrow QCD jet or a boosted fat jet, one 
needs an algorithm to find it by clustering the 

collimated sprays of hadrons.
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Sequential Recombination Algorithm
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p 0 1 -1
Name CA KT AK

Review: Eur. Phys. J. C 67 (2010) 637.
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Review: Eur. Phys. J. C 67 (2010) 637.



Dynamic Radius Jet Algorithm
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p 0 1 -1
Algorithm DR-CA DR-KT DR-AK
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ECF: JHEP 06 (2013) 108.
Fig: JHEP 08 (2019) 033.
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Fat jet QCD jet top

jet

13 TeV 
LHC
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top

 13 TeV LHC

AK: video.
DR-AK: video.
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Summary and Outlook

�There is a need for variable radius jet algorithm. Current 
fixed-radius algorithms are inadequate for this purpose. 

�We have proposed a jet algorithm with dynamic radius.

�The usefulness of the DR jet algorithm has presented in two 
process at 13 TeV LHC.

�Other studies related to this algorithm are ongoing. 
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BACKUP SLIDES



IRC SAFETY
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COMPLEXITY
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PILEUP SENSITIVITY

� Pileup sensitivity study in ongoing. 

� It seems that the pileup subtraction via PUPPI algorithm 
may help in addressing pileup sensitivity
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