Machine learning in particle identification
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The goal of the particle identification (PID) is to identify
a type of a particle associated with a track using
responses from different subdetectors.

There are 5 particle types: Electron ( ), Proten () ,K&on
i U
Pion ( ), Muon ().

Subdetectors:

e Tracking system

* Ring Imaging Cherenkov detector (RICH)
« Electromagnetic calorimeter (ECAL)

« Hadron calorimeter (HCAL)
 Muon Chambers @
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Particle identification is multiclass problem in machine

learning:
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Tracking system featu MMCv{E)

« Particle momentum
Particle charge
Track parameters
Quality of track fit
Number of track hits
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« Angle §

« Quality of angle reconstruction
* Reconstructed particle type

* Reconstructed particle energy
 Light intensity
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alorimeter features

 Measured particle enegry

« Shower parametersX, o>  ,width, ...
 Number of clusters in each layer
 Intensity of the clusters

« Distance form track of the original particle
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Muon chambers features

* Muon track parameters
* Quality of track fit
 Number of active chambers

* Distance between the track and the active chambers
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Particle identification is multiclass problem in machine
learning:
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well:

Electron Ghost

Kaon Pion Muon

Proton

In modern experiments the particles are recognized very

Particle vs particle ROC AUCs
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