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Recap from last lecture
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A spray of particles gets produced along the line of flight of the original parton,   

governed by the factor :    .  dS = ≈
2αS CF/A

π
dE
E

dθ
θ



Jet defs : which one is legal? 
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IRC safety 
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Main approaches of jet clustering 

5Sanmay Ganguly (IITK) JET Physics + ML Lecture-2



Two main classes of algorithms
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A word or two about cone algorithms
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Recombination algorithm : basic intuitions 
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Start with a set of 4-vectors  pi

Represent the particles in  plane η , ϕ

 η = −
1
2

ln(tan
θ
2 )

ϕ = arctan (
py

px
)
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Calculate the pairwise distance :  

  dij = (ηi − ηj)2 + (ϕi − ϕj)2
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Calculate the pairwise distance :  
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Merge the two closest particle.  
i.e. replace the pair by a combined 
representation.  
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Start with a set of 4-vectors  pi

Represent the particles in  plane η , ϕ

 η = −
1
2

ln(tan
θ
2 )

ϕ = arctan (
py

px
)

Calculate the pairwise distance :  

  dij = (ηi − ηj)2 + (ϕi − ϕj)2

Merge the two closest particle.  
i.e. replace the pair by a combined 
representation.  

Continue until no two particles are closer than R



 algorithm e+e− kT
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https://arxiv.org/pdf/1011.6247
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Generalized kT (recombination) algorithm 
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Go back to step-2



Generalized kT (recombination) algorithm 
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Generalized kT (recombination) algorithm 
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How about reconstruction time? 
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N2 lnN

N3/2

N lnN



Let’s see how the clustering grows 
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For a same set of particles, different algorithm 
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So what we can measure? 
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arXiv: 1605.04436
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arXiv: 1605.04436

What does it to take to perform the simplest of measurements ?



Where we start from
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Pileup correction
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https://arxiv.org/pdf/2003.00503
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https://arxiv.org/pdf/2003.00503



pT/eta dependent JEC
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https://inspirehep.net/files/0ac1e2e157965e3491f289c6b86f18ce



Unfolding a pT spectra
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How reliable are these measurements?
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https://arxiv.org/pdf/2111.10431



PDF extraction from the measurement
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https://arxiv.org/pdf/2111.10431



 extraction from the measurementαS
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https://arxiv.org/pdf/2111.10431https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsCombined


