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Jets...



What are jets?
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Jet Algorithm Requirements
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Two mainstream approaches:
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Sequential Clustering Algorithms

8

Isn’t this algorithm O(N3)?
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FastJet

● C++ library implementing all 
widely used jet algorithms

● Huge performance 
improvement for sequential 
clustering over previous 
implementations O(N ln(N))

● Introduced concept of jet area, 
important in addressing pileup 
and underlying event 
contributions
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http://fastjet.fr/
https://arxiv.org/abs/hep-ph/0512210
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https://arxiv.org/abs/0802.1189 10
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The Future: Fuzzy Jets?

View jet clustering as an unsupervised machine learning task

Gaussian mixture models…

Clustered using maximum likelihood

Dynamically determine jet size

11

https://arxiv.org/abs/1509.02216
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Jet Corrections
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Jet Corrections
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Origin Correction
Correct jet to point to the 
primary vertex instead of 
the centre of the detector

Pile-up Correction
Reduce pile-up effects by 
using average energy 
density across jet area

MC energy scale and η
Correct reco-truth relative
differences in simulation
Correct η bias



Jet Corrections: In Situ
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Jet Corrections: Uncertainties
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b-jet Tagging

→ …

τ ≈
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b-tagging Algorithms
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b-tagging Algorithms

Advanced techniques:

★ Decay chain multi-vertex reconstruction
★ Multivariate machine learning methods
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Tau Decay

Typical Jet

Tau Decays
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Tau Reconstruction

∆
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Tau Identification
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Tau Energy Calibration

Due to their particular mix of charged and 
neutral pions in a narrow cone, taus have 
their own energy calibration
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Missing Transverse Momentum
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Missing Transverse Momentum
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Missing Transverse Momentum Performance
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Missing Transverse Momentum: Di-tau mass

…
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