onstituent based
Jet Tagging

University

SAMUEL JANKOVYCH for the ATLAS Collaboration

Quark / Gluon Jet Tagging

Goal = distinguish quark/gluon jet origin based on jet properties » MC simulated pp collisions = Pythia dijet events
Our approach: * Full ATLAS detector simulation = Geant4
 Modern Machine Learning approach = Transformers * Jet constituents = Particle Flow Objects (PFO)

« Jet constituent level information
* Full ATLAS detector simulation

So far, g/g taggers in ATLAS use jet level (or high-level) variables:
« Cut-based, using just the number of tracks asociated to a jet
« BDT, using 5 high-level variables (pT, ntrk; Wirk, 016:0'2)

* Force the ML tagger to not be reliant on jet pT = train with flat pT spectrum
* Flat prspectrum - separate for quark and gluons

» Allows physical analyses to use in both, high pT and low pT region

* 10M jets for training
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« Evaluate the models performance = test dataset with physical pT spectrum
* 1M jets for evaluation

DALL-E’'s impression Of Cut'based tagger DALL-E’s impression Of BDT DALL-E's impression Of Transformer

Constituent Interaction Variables

Deep Learning Model Bestiary

Constituent level  Calculated for each pair of constituents
* Motivated by parton shower

* One variable is a N-by-N matrix, where N is the number of constituents

o Variables created from constituents 4-momenta for each constituent
+ Interaction variables

; : : Constituent Interaction Variables * The figures below show average value of log A in the training dataset
o Variables created for each pair of constituents .
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