
 

  

  

W+ vs W- vs ZW+ vs W- 

A novel method for iden�fying jet charge is presented in this poster, which can greatly 
help whenever the charge of the origina�ng par�cle is a dis�nc�ve feature of a process.

These processes can be disentangled by iden�fying the charge of the jet(s). 
Jet charge is defined as the pT-weighted sum of the charge of all par�cles in the jet: 

The discrimina�on power of the jet charge and mass observables is weak by itself. 

Same-sign WW Vector Boson Sca�ering (VBS), opposite-sign WW VBS, and WZ VBS 
are typically indis�nguishable in the hadronic or semi-leptonic decay channels.

Jet charge tagger output score separa�ng boosted jets coming from the decay of W+, W-, and Z bosons

W+ vs W- vs Z

Similar performance in data, expect scale 
factors close to unity.

Conclusion

Par�cleNet based jet charge tagger outperforms tradi�onal cut-based methods

The first study in CMS at the center-of-mass 
energy of 13 TeV to dis�nguish hadronic 
decays of W+, W-, and Z bosons.

Use of machine learning based algorithm 
shows substan�al improvement compared to 
the variable-based methods.

The jet charge tagger performs equally well 
to classify all three types of jets.

The best performance is for W+ vs W-.
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ParticleNet based jet charge tagger

The algorithm learns from low-level features of the jets that are well modelled in simula�on to predict the charge.
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W+ vs W- 

W+ and W- are be�er separated in the jet charge tagger output score 
compared to the jet charge variable.
The method is well described in data as well.
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Jet charge tagger as a binary 
classifier and validation in data 
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Descrip�onInput variable

angular separa�on between the par�cle and the jet axis (∆𝜂)2+ (𝛥𝜙)2 ΔR

difference in the pseudorapidity between the par�cle and the jet axisΔη

difference in the azimuthal angle between the par�cle and the jet axisΔφ

logarithm of the par�cle’s energylog E

logarithm of the par�cle’s 𝑝𝑇log pT

logarithm of the par�cle’s energy rela�ve to the jet energylog E/log Ejet

logarithm of the par�cle’s 𝑝𝑇 rela�ve to the jet 𝑝𝑇log pT/log pT
jet

electric charge of the par�cleJet cons�tuents charge
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Motivation

Jet charge tagger as a multi-classifier and validation in data 
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Jet charge and jet mass

  


