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The ATLAS Detector : Transverse Plane
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Jets

Prof. Jochen Dingfelder’s High Energy collider Physics lecture Summer semester 2022
University of Bonn 3



Topo-clusters

Clusters of topologically connected calorimeter cells
cell significance:

cell signal
𝜉 =

average noise

Topo-clustering Algorithm:
❑Cells with 𝜉 > 4𝜎noise seed the topo-cluster
❑Neighbouring cells with 𝜉 > 2𝜎noise are included 

iteratively until all adjacent cells have 𝜉 < 2𝜎noise

❑Cells with 𝜉 ≥ 0 are added to the cluster
❑A cluster with two or more local energy maxima is

split into two or more clusters
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Particle Flow (PFlow)

Tracking system:
❑ Better 𝑝T resolution for charged low

𝑝T particles
❑ Better angular resolution
❑ Traces particles to hard-scatter 

interaction: suppresses pile up

Calorimeter:
❑ Better resolution for high 𝑝𝑇

particles
❑ Reconstruct neutral particles

PFlow:
❑ Combines information from tracking system 

and calorimeters
❑ Improves energy and angular resolution
❑ Reduces pile-up
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Particle Flow (PFlow) Algorithm

❑Tracks form charged PFlow objects
❑Modified and unchanged clusters form neutral PFlow objects
❑These objects are passed for jet finding

Expected energy E =
E

p
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Run 2 PFLow Jet Reconstruction

❑Tracks of electrons and muons removed before PFlow algorithm
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Global PFlow and Run 3 Jet Reconstruction

Global PFlow (GPFlow)
❑Extending PFlow to take into account other physical objects (leptons and photons)
❑Linking of electrons and muons with PFlow objects in an event
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Validation of Run 3 GPFlow Jets

.
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Conclusion

❑Implemented and validated the jet PFlow selection in Run 3
❑Compared Run 2 and Run 3, and saw no significant drop in jet energy 

resolution in Run 3



Jet Energy Scale (JES) and Jet Energy Resolution (JER)

Run 3 GPFlow jetsRun 2 PFlow jets
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