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Jet clustering

In a laboratory

https://cms.cern/news/jets-cms-and-determination-their-energy-scale

Three events:

• gg > H125 > h40h40 > bbbb 

• gg > H500 > h125h125 > bbbb

• gg,qq > tt > bbW+W- > bbjjlv
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Spectral clustering

• Compute Laplacian matrix

• Project particles into the 
eigenspace

• Merge the closest two

• Repeat until condition met

Affinity matrixWeight matrix

Degree matrix
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Spectral clustering
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The weight is updated

and the laplacian is 
computed again until 
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Results
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Results
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Strengths

Limits

•  Number of hyper parameters (6)

• Generality

• Control of the algorithm

• Speed

• Pair merging
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Summary

• Spectral clustering: novelty for jet reconstruction

• Results:jet multiplicities and mass peaks

• Strengths and limits

• Coming next:


• Make it faster

• Explore the eigenspace

Reference: https://link.springer.com/article/10.1007/JHEP02(2022)165
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FastJet API: https://github.com/HenryDayHall/fastjet_spectraljet

Giorgio Cerro - ICHEP, 08-07-2022

https://github.com/HenryDayHall/fastjet_spectraljet


Infrared & collinear 

safety

Distance in the new space:
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• σ: scale parameter in physical space

• α: shape of the distribution 

• kNN: minimum number of neighbours  

•λlimit: threshold for number  
of eigenvectors

• β: quality of information  
of eigenvectors 

• R: stopping condition

Hyper parameters
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