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Selection cuts 
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• Event selections: 
 BiBi@9.2, DCM-QGSM-SMM (for central and forward rapidities) 
 b = 0-17 fm 
 inelastic collisions 
 z-vertex = 0 to avoid efficiency corrections 

• Track selections (for centrality by TPC multiplicity): 
 n-hits > 10 
 || < 0.5 
 |DCAx,y,z| < 2 cm 

• ECAL cluster selections: 
 E > 50 MeV 
 n-towers > 1 
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• FHCAL: 
 standard centrality with event  distribution by Etot  vs. E_max_cone 



NTPC, ET distributions 
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ET , all rapidity 
ET , || < 0.5 
ET , ||  > 0.5 

TPC multiplicity 



ET distributions, CPV 
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• Contributors: 

• Transverse energy ET, all rapidy 

, ±, e±, K±, p±, n  
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ET , all clusters  
ET , matched to tracks 
ET , CPV 

Matched clusters: 
|dphi| < 10 && |dzed| < 10 

CPV: 
!Matched 

All clusters CPV clusters 



ET vs. NTPC 
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• All clusters 
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ET , || < 0.5 ET , || > 0.5 

• CPV clusters 

ET , || < 0.5 ET , || > 0.5 



Centrality by ET vs. centrality by TPC 
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Centrality by ET vs. centrality by TPC 
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ET , || < 0.5, all clusters  
ET , || > 0.5, all clusters  
ET , || < 0.5, CPV clusters  
ET , || > 0.5, CPV clusters  

TPC centrality 0-10% TPC centrality 20-30% 

TPC centrality 60-70% TPC centrality 90-100% 



Sampled impact parameter distributions 
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  ET-CPV, ||> 0.5,     ET-CPV, ||< 0.5,     TPC centrality,     ET, ||< 0.5,     ET ||> 0.5 

• Sampled impact parameter distributions are similar but event samples are different 



NTPC vs. ET 
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NTPC vs ET NTPC vs  ET (|| < 0.5) NTPC vs  ET (|| > 0.5) 

TPC 
ET  

TPC 
ET , || < 0.5 

TPC 
ET , || > 0.5 

• TPC and “effective-EMCAL” track multiplicity distributions 

• Not a perfect match.  

• The wider the correlation the larger the deviations at low and high multiplicities 



Centrality by “effective” track multiplicity vs. by ET 
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• It does not matter on what variable to define centrality: measured ET or “effective-
EMCAL” track multiplicity 

• Some grass is due to a limited precision of boundaries for the centrality classes 



Glauber model fits to “track” multiplicity distributions 
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• Glauber model fits in the range [10, Nmax] tracks 

TPC tracks ET effective tracks 

ET (||<0.5) effective tracks 

chi2 = 0.829646+/-0.093632 chi2 = 1.07047+/-0.0914486 

chi2 = 1.06287+/-0.0711139 chi2 = 1.48104+/-0.0894611 

ET (||>0.5) effective tracks 



Glauber parameters - I 
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• TPC multiplicity 

• ET effective multiplicity 

• ET (||<0.5) effective multiplicity 



Glauber parameters - II 
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          Impact parameter                                                        Npart 

• Glauber parameters are identical 

• Selected events are quite different (slide 7) 

• Simple fluctuations?  

Ncoll 

TPC  
ET  
ET (|| < 0.5)  
ET (|| < 0.5)  



FHCAL 
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   ETOT vs. impact parameter    ETOT vs. ET 

• Ambiguity between ETOT and impact parameter 

• Ambiguity between ETOT and ET and NTPC 

   ETOT vs. NTPC 



Centrality with FHCAL 
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• TPC and ECAL are consistent 

• FHCAL returns similar mean impact 
parameter values with wider spread 
(RMS) except for peripheral collisions 

   ETOT vs. Econe 

TPC  
ET (|| < 0.5)  
FHCAL 



Centrality by FHCAL vs. centrality by TPC/ECAL 
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• Very wide correlations between FHCAL centrality and TPC/ECAL centralities 



ECAL centrality, 50-60%  
TPC centrality, 50-60%  

ECAL centrality, 90-100%  
TPC centrality, 90-100%  
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ECAL centrality, 0-10%  
TPC centrality, 0-10%  

ECAL centrality, 20-30%  
TPC centrality, 20-30%  

Centrality by FHCAL vs. centrality by TPC/ECAL 

• Very wide distributions (much wider compared with ECAL-TPC centralities) 

• FHCAL-TPC correlation is slightly narrower 



Conclusions 
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• TPC and ET can be used for centrality measurements, produce similar results 

• FHCAL centrality has a very wide correlation with the TPC/ET centrality; resolution by 
impact parameter is worse 


