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MuCh @ CBM

CBM at FAIR GSI



Basic Simulation Info

 Geometry : v23a

 Generator : URQMD & Pluto

 Beam & Target system : AuAu

 Energy : 8 AGeV

 Centrality : central 

 Setup : SIS100

 No of Events: 100k

 FairSoft - Apr22p2 & FairRoot – 18.6.7



Omega meson(ω -> μ+ + μ-) 



Invariant mass spectra of omega ( with manual cuts)

 Simulation for 8AGeV Central AuAu collision in SIS100 setup



ML : Training data

Signal and background have following variables

 Mass

 Momentum

 No of MuCh Hits

 No of STS Hits

 No of TRD Hits

 No of Tof Hits

 Chi2Much(χ2
Much

)

 Chi2STS (χ2
STS

)

 Chi2Vertex(χ2
Vertex

)

Various ML model like BDTG, KNN, Hmatrix, MLP have been tested. Among them BDTG model 

performs better.



Gradient Boosted Decision Trees (BDTG)

Seperation of Signal & Background



Invariant Mass Spectra ( BDTG-1)



Efficiency & S/B vs BDTG-1 output variable



Comparision of ML with traditional cuts



Invariant Mass Spectra ( KNN)



Invariant Mass Spectra ( HMatrix)



Y-Pt Spectra

ML: BDTG-1 ( cut at 0.7) Manual cuts



Comparision Table

Method ML 

output 

variable

S/B Efficiency Normalized 

Significance

( w. r. t. 

Manual cuts) 

Manual 

Cuts

0.215 0.62 1

BDTG-1 0.7 0.222 2.17 1.89

HMatrix 0.2 0.215 0.89 1.2

KNN 0.9 0.225 1.49 1.58



Eta meson(η -> μ+ + μ-)



Invariant mass spectra of Eta

 Simulation for 8AGeV Central AuAu collision in SIS100 setup

with manual cuts
ML:KNN



Invariant mass spectra

BDTG-1 BDT-2



Y-Pt Spectra

ML: BDTG-1 (cut at 0.8) Manual cuts



Comparision Table

Method ML 

output 

variable

S/B Efficiency Normalized 

Significance

Manual 

Cuts

0.01 0.27 1

BDTG-1 0.8 0.012 0.79 2.05

BDT-2 0.1 0.014 0.79 2.15

KNN 0.9 0.010 1.01 2.03



Phi Meson (ɸ -> μ+ + μ-)



Invariant mass spectra of Phi ( with manual cuts)

 Simulation for 8AGeV Central AuAu collision in SIS100 setup



Invariant mass spectra of Phi

BDTG-1 BDTG-2



Invariant mass spectra ( BDTG-1)*

* using weight file of cocktail data



Y-Pt Spectra

ML: BDTG-1 (cut at 0.8) Manual cuts



Result and Future Plan

 There are improvement in Dimuon performance through 

ML models.

 Based on requirement, we can select ML output variable.

 We are trying to obtain cocktail spectra of LMVMs using 

ML models.

 Some additional variables like Opening angle, rapidity of 

muon pairs can be used to train data and there is still 

scope of improvements.



Backup



Y_Pt Spectra



Rho Meson



Invariant mass spectra of rho ( BDTG-1, cut – 0.875)

 For 100k events



Invariant mass spectra of rho ( with manual cuts)

 Simulation for 8AGeV Central AuAu collision in SIS100 setup

 For 100k events



Cocktail



Backup


