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Introduction and practical details

Exercises



Setup a kaggle account
https://www.kaggle.com/



Enable internet connection
1) Go to session options 
2) Verify your phone if you haven’t done so 
3) Enable internet on the node



(Optional) Weights and biases

1) Go to: https://wandb.ai/site

2) Login instructions: need to copy the API key when asked
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What is it and why is it important?

Particle Tagging



The standard model 



Flavour tagging
b-tagging: Separate b-jets from light (u,d,s,g) and c-jets using specific b-hadron properties

b-hadron @ 50 GeV 
flies few mm before decaying 

c𝜏~3mm

b-hadrons decay likely 
(85%) in c-hadrons



Flavour tagging

Secondary Vertex 
Reconstruction  

SV1

Impact parameter tagger 
(IP significance) 
IP2D,IP3D

Reconstruct hadron decay 
chain (B→D→…) 

JetFitter

b-tagging: Separate b-jets from light (u,d,s,g) and c-jets using specific b-hadron properties

Features combined with 
Machine learning 

techniques

ParticleNet (CMS) 
GN1 (single jet) - GN2X (boosted) (ATLAS)



Top tagging
top-tagging: identify boosted top-jets topologies

n-subjectiness 



Top tagging
Other backgrounds

n-subjectiness 



ATLAS: top taggers

https://arxiv.org/pdf/2407.20127



Accuracies

https://arxiv.org/pdf/2407.20127



Performance 

You are going to train your own CNN based tagger:  
How does it compare to these ones?



Let’s get started: 

https://iluise.github.io/dl4phys/intro.html

https://iluise.github.io/dl4phys/intro.html

