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         Introduction: Higgs Boson

10 years from the 
discovery!
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         Introduction: Higgs Boson

Why do we like him/her/them? 

● Strength of interaction related to mass particles 
○ The only interaction that distinguishes between 

the fermion generations
○ Important to study interactions with third and 

second generation fermions
● Interacts also with itself (vacuum)
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         Higgs bb decay
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         Xbb tagger
 b tagging + jet substructures in boosted H->bb topologies in ATLAS 



8

         Xbb tagger
 b tagging + jet substructures in boosted H->bb topologies in ATLAS 
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      COLOR CONNECTIONS   
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      COLOR CONNECTIONS   
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      COLOR CONNECTIONS   
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         Color sensitive variables

 Variables sensitive to color flow

PULL VECTOR

COLOR RING

LUND PLANE 

 

https://arxiv.org/abs/1807.04758

https://inspirehep.net/literature/
1764711

https://arxiv.org/abs/20
06.10480

https://arxiv.org/abs/1409
.6298
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         Color sensitive variables

 Variables sensitive to color flow
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         color sensitive variables: 
lund plane image

(a) Primary particle 
of the jet

(b) Emission
(c) Emission 

DECLUSTERING
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         color sensitive variables: 
lund plane image

2D histogram
LUND PLANE IMAGE
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LUND PLANEDECLUSTERING
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         color sensitive variables: 
lund plane image

2D histogram
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         Phenomenolgical studies
Tagging the Higgs boson decay to bottom quarks with colour-sensitive 

observables and the Lund jet plane

https://arxiv.org/abs/2112.09650
https://arxiv.org/abs/2112.09650
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        Phenomenolgical studies
Simulation of signal and background

Parton level + shower
MadGraph + Pythia Detector response: Delphes

SIGNAL BACKGROUND
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         Phenomenolgical studies
Variable extraction



21

         Phenomenolgical studies
Machine Learning Algorithms

BOOSTED DECISION TREE (BDT) MULTILAYER PERCEPTRON (MLP)
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         Phenomenolgical studies
Results

ROC(BDT) 
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         Phenomenolgical studies
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        Conclusions

● Higgs boson celebrates 10 years, but still we have a lot to discover.
● Higgs in two b quarks is the most probable decay but it has a large 

QCD background.
● Xbb tagger combines b tagging and jet substructures for Hbb boosted 

topologies.
● Our work is using color flow variables to perform the separation 

between signal and background.
● ML techniques show good result in discrimination, with ROC around 

0.89.
● Now we are working in the Xbb tagger framework, testing the 

performances with ATLAS simulations.
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         color sensitive variables

 Variables sensitive to color flow
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         color sensitive variables: 
pull vector

a jet: b hardest jet
b jet: the other b-jet
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         color sensitive variables: jet 
color ring
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         color sensitive variables

 Variables sensitive to color flow
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      ML parameters  

BDT CNN


