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Disclaimer

Based on common-sense considerations 

(not on expert view) 
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Outline

 TPC fast digitizer

 TPC cluster finder

 Track reconstruction

 Application of machine learning for PID

 Signal extraction (background suppression)

 Summary / outlook
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Application of Machine Learning at MPD – first look 
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Simulation of TPC and EMC response using 
generative models

Multivariate analysis for dilepton and open charm 
selection

 +

Track reconstruction

Particle identification

Hyperon selection  



 

TPC fast digitizer
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HSE team



 

TPC fast digitizer
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 |η| < 1.3

Future steps:
 Add the 7th input track parameter; 
 Generate signals for 3 (2) neighbor padrows (to account for correlations)



 

TPC cluster finder
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Tasks:  Two-track separation (for femtoscopy) 
and cluster charge determination (for dE/dx  
identification)

Fresh ideas are welcome (Machine Learning?) - 
simple use case: selection of one-track 
clusters (currently is based on the number of 
local maxima in the cluster)



 

Track reconstruction: Vector Finder toolkit for ITS

20.12.2022 A. Zinchenko 8

D. Zinchenko

BM@N inner tracker:
VF with ML plugins



 

Track reconstruction: low-pT tracks
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I. Tserruya, 
S. Rode

Required some changes of the Kalman filter main engine.

Some additional modifications might be necessary for realistic clusters. 
Contingent on TPC response simulation for large crossing angles. 
Not clear if it is possible on a short time scale. 



 

ML PID for TOF Matched TPC Tracks   
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TMVA PID for TOF Matched TPC Tracks   
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Open circles – V. Papoyan
et al. talk at DLCP-2022

Black line – total background efficiency

I. Rufanov

 Input data: MPDROOT simulation of  PHQMD min. bias BiBi collisions at 9.2 GeV
 TMVA method: Neural Networks with Multilayer Perceptrons (MLP)
 Track classification variables: Q, momentum, dE/dx, TOF, N of hits, pseudorapidity and DCA
 Currently, muons and pions are considered as a same classification case

Plans: find out the reason of low-momentum miss-classification; separate muon and pion sclassification cases; choose 
optimal set of variables for classification (include azimuthal angle)

A. Zinchenko



 

Open charm reconstruction and selection in ITS  
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TMVA package: network performance   
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Hyperon reconstruction:  TC vs TMVA  
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Topological Cuts Method 

Machine Learning Method

V. Vasendina



 

Summary / Outlook 
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  There are several areas at MPD where machine learning approaches can be applied;

  They can help to improve some results and / or optimize some reconstruction and 

analysis procedures;

  The task of training of ML models for real data is an issue to keep in mind. 
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