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Last time - conception 
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• Tested different variants of Na parameterization: 

• All options result in similar fit qualities and identical event splitting in centrality classes 

• Did not find any problems with the Glauber fit machinery: 

 fits converge with reasonable Chi2/NDF 

 varied allowed ranges for fit parameters  same results 

 fit shapes predict true multiplicities at Ntracks < Fit threshold 

• Glauber fits to generated/reconstructed UrQMD/DCM-SMM/PHSD multiplicity distributions 
give unphysical fit parameters  problems of models ??? 

• Glauber fit machinery should be tested with real data multiplicity distributions from different 
experiments  STAR ??? 

• Meanwhile we can use the existing machinery for event characterization and move on with 
processing of large productions 

• Centrality will remain to be a topic of research for years to come ……. 



Last time - track selection 
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nhits > 10; pT > 0.1 GeV/c; DCA < 2.0 cm; || < 0.5 

• Mean multiplicity and shape of distributions depends on track selections 

• Last time it was demonstrated that event centrality categorization remains the same when 
track selections are varied in a reasonably wide range (nhits, DCA, pT)  

• Proposed to use track selection cuts that provided consistent centrality categorization and 
larger mean track multiplicity 

• All studies we performed with a ‘narrow’ z-vertex cut of |z-vertex| < 50 cm to minimize 
effects of variation of track reconstruction efficiency 

• Lets now have a look at more realistic situation ….. 



Detector acceptance and reconstruction efficiency 
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• DCM-QGSM-SMM (Request 26 mass production) 

• Event selections: 
 reconstructed, z-vertex != 0 

• Track cuts: 

 nhits > 10; pT > 0.1 GeV/c; DCA < 2.0 cm; || < 0.5  valid acceptance up to  ~ 2   

• z-vertex is reconstructed in TPC only in the limited range, |z-vertex| < 150 cm 

• Reconstruction efficiency depends on event z-vertex and track pseudorapidity + membrane 

• Multiplicity/centrality dependence of reconstruction efficiency 



Same with zoom-in, || < 2.0 
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• Not interested in |z-vertex| > 120-130 cm  FFD  at |z| ~ 140 cm 

• With track selection || < 0.5, sample event multiplicity at |z-vertex| < 130 cm 

• With  track selection || < 1.0, sample event multiplicity at |z-vertex| < 100 cm 

• With  track selection || < 1.5, sample event multiplicity at |z-vertex| < 50 cm\ 

• Narrower || selection  smaller centrality dependence of the reconstruction efficiency  

 



Reconstruction efficiency vs. generator 
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• DCM-QGSM-SMM (Request 26) vs. UrQMD (Request 25) 

• Observe dependence of reconstruction efficiency on event generator 

• With || < 0.5 selection, the dependence is rather weak. 

Ratio of efficiencies, DCM-SMM / UrQMD 



Summary for track selection, || < 0.5 
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• Efficiency correction is most important for  
|z-vertex| < 20 cm  deficiency of central 
events due to lower efficiency from the central 
membrane 

• Efficiency correction does not show strong 
dependence on multiplicity and event generator 

DCM-SMM / UrQMD 

Central / Peripheral 



Multiplicity distributions 

8 V. Riabov, Cross-PWG Meeting, 14.02.2023 

• DCM-QGSM-SMM (Request 26 mass production) 

• Event selections: 
 reconstructed, z-vertex != 0 
 reconstructed |z-vertex| < 130 cm 

• Track cuts: 

 nhits > 10; pT > 0.1 GeV/c; DCA < 2.0 cm; || < 0.5 with/without efficiency corrections 



Glauber fits 
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• No efficiency correction: f = 0.09 mu = 0.29 k = 15 chi2 = 1.3 

• With efficiency correction: f = 0 mu = 0.29 k = 87 chi2 = 1.5 



Fit results 
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• No efficiency correction: f = 0.09 mu = 0.29 k = 15 chi2 = 1.3 

• With efficiency correction: f = 0 mu = 0.29 k = 87 chi2 = 1.5 



Fit results 
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• With efficiency correction:  

0-20% 
70-90% 

• No efficiency correction: 



Conclusions  
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• The following approach can be used for event centrality categorization using TPC: 

 select events with a reconstructed |z-vertex| < 130 cm 

 sample multiplicity distribution for tracks with weights: 
 nhits > 10; pT > 0.1 GeV/c; DCA < 2.0 cm; || < 0.5,  weight = 1/RecEff(z-vertex, ) 

 use sampled multiplicity distribution to characterize event centrality, [Nmin – Nmax]  

 

• To characterize event, apply centrality class definitions [Nmin – Nmax] to event multiplicity 
sampled with the same track selections and weight = 1/RecEff(z-vertex, ) for each track 


