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PairKK wagon 

2 V. Riabov, Cross-PWG Meeting, 11.04.2023 

• Location: mpdroot/physics/pairKK (last updated 06.04.203) 

• Uses centrality from evCentrality wagon, reaction plane from evPlane wagon 

• Calculates reconstruction efficiency, mass resolution and invariant mass distributions (both 
foreground and mixed-event) for 𝜑(1020) → 𝐾𝐾 decay 

• Event selections: 

 events with reconstructed vertex by TPC, |z-vertex-TPC| < 130 cm 

 events with centrality 0-91% (events required to have centrality) 

• General track selection: 

 charged tracks reconstructed in the TPC 

 tracks matched to PV by DCAx,y,z  DCA parameterization for n selections 

 tracks identified as kaons by dE/dx  dE/dx parameterization for e//K/p for n selections 

 tracks identified as kaons by TOF-beta if matched to the TOF  TOF matching parameterization 
                                                                                                    TOF-beta parameterization for e//K/p 
                                                                                                        for n selections 



DCA parameterization 
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DCA selections 
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• DCA_x,y,z n selections  reject tracks not from the primary vertex (conversion, weak decays, 
secondary interactions etc.) 

• DCA selections are pT, rapidity and centrality dependent  parameterization of the mean and 
width of DCA distributions (sigmalization) vs. pT, rapidity and centrality   apply n- cuts for 
selection of primary tracks 

• Sigmalization of DCA is done using the inclusive sample of reconstructed charged particle tracks 
(mostly pions, although composition changes with momentum and centrality) 

• Track selection cuts for parameterization: 

 number of TPC hits > 10 

• DCA_x,y and DCA_z distributions are accumulated differentially: 
 30 bins in : -1.5 <  < 1.5 
 10 centrality bins: 0 – 100% 
 25 pT bins: 0.05 – 2.55 GeV/c 

 • Number of bins and ranges are driven by available statistics 

• Processed 5M events for the parameterization (Request 25 UrQMD production) 
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DCA fits 
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• DCA_xy and DCA_z distributions are fit to a single Gaussian in the range from [-2;2] cm to [-1,1] cm 
depending on pT  for each centrality--pT bin, (10x30x25) 

• Extracted mean values of DCA_xy and DCA_z distributions are found to be consistent with zero 

• Extracted width values of DCA_xy and DCA_z distributions are plotted as a function of pT for each 
centrality- bin, (10x30)  

DCA_xy (left) and DCA_z (right) widths as a function of particle pT for 30 -bins 
Centrality bin: 0-10% 

• pT-dependence for each centrality- bin is fit to a polynomial, (10x30) 

• Fits are valid and used only in the fit ranges, pT <= 2.5 GeV/c 

• All distributions and fits are stored in file: mpdroot/physics/pairKK/macros/DCAs.root 
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Implementation of DCA selections 
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Results 
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• Total and 2 selected DCA_xy and DCA_z distributions 
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dE/dx parameterization 
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Implementation 

9 

• Selected tracks: 
 hits > 20 
 || < 1 
 |DCA_x,y,z| < 3  
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Results 
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• Selected tracks: 
 hits > 20 
 || < 1 
 |DCA_x,y,z| < 3  

 

• Parameterized log(dE/dx) vs. momentum 

• 2 bands for electrons, pions, kaons, protons 
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Track-to-TOF matching 
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Default track-to-TOF matching 
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• Track is matched if mpdtrack->GetTofFlag() == 2 || mpdtrack->GetTofFlag() == 6 

• Track-to-hit distance in the TOF (or 1/weight) vs. pT, minbias BiBi@9.2 

• Track is matched if distance is < 7 cm  too wide ??? 

electrons pions 
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Implementation 

13 V. Riabov, Cross-PWG Meeting, 11.04.2023 



Results 
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• Split distance to dphi and dzed and then parameterized matching 
distributions for all charged tracks vs. pT  

• 2 bands are shown with black lines 

• Sigmalized TOF matching cuts are optional for each analysis 

• Selected tracks: 
 hits > 20 
 || < 1 
 |DCA_x,y,z| < 3  
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Beta-TOF parameterization 
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Implementation 
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• Selected tracks: 
 hits > 20 
 || < 1 
 |DCA_x,y,z| < 3  
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Results 

17 

• Selected tracks: 
 hits > 20 
 || < 1 
 |DCA_x,y,z| < 3  

 

• Parameterized beta-TOF vs. momentum 

• 2 bands for electrons, pions, kaons, protons 
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Conclusions  
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• DCA, matching, dE/dx and beta-TOF parameterizations for e//K/p are available in 
pairKK wagon 

• Ideally we should use centralized n-sigma parameterized variables  subject of further 
developments for the train 

• Please provide other examples of the centralized parameterizations for the future 
developments 


