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Goals of the presentation: 
1.  Share past communication experience on Glauber/Centrality among 

ALICE/ATLAS/CMS  
2.  Point out issues and possible topics in need of communication 
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Outline 

•  Glauber model and centrality determinations 

•  Basic quantities, how to estimate centrality, … 

•  Past communication between experiments 

•  Agree on model parameters/method of determining centrality 

•  Issues and possible topics in need of communication 

•  Parameters for future collisions, O-O, p-O, …  

•  Centrality in pPb collisions, Glauber Gribov, ZDC, … 

•  Bias study in peripheral PbPb 
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Monte Carlo Glauber model 

Simulate the initial state of the collisions and calculate the geometrical 
quantities: impact parameter (b), number of participating nucleons (Npart), 
the number of binary collisions (Ncoll), and initial state anisotropies. 

arXiv:0805.4411 
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S. Tuo thesis 
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Monte Carlo Glauber model 

Simulate the initial state of the collisions and calculate the geometrical 
quantities: impact parameter (b), number of participating nucleons (Npart), 
the number of binary collisions (Ncoll), and initial state anisotropies. 

Ball diameter: 

arXiv:0805.4411 
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Centrality determinations 

arXiv:1108.6018 

arXiv:1102.1957 

arXiv:1301.4361 

Slice the measured variables 
(forward usually) to determine the 
centrality of each event 
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Centrality determinations in pPb - ALICE 

Using ZDC and detailed centrality bias 
was studied in detail 

arXiv:1412.6828 
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Centrality determination in pPb - ATLAS/CMS 

ZDC was not used.  

No detailed centrality bias study. 

arXiv:1508.00848 
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Past communication between experiments - early PbPb 

Short meeting (Nov. 2010) to agree on the input Glauber model parameters 

But the systematic uncertainties of these parameters were still not the same, 
which result in difference of systematics for <Ncoll>. Lots of private emails 
between experiments trying to find the difference/make the agreement 

https://twiki.cern.ch/twiki/bin/view/Main/LHCGlauberBaseline 

One of the tables used by CMS early 
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Past communication between experiments - pPb 

Private emails decided the Glauber model input parameters before the run 

ATLAS included Glauber-Gribov (fluctuation of NN cross section) later 

Special discussion session on centrality in pPb during the Initial Stages 2013 
conference (https://indico.cern.ch/event/239958/overview) 

Early 2014: Workshop on the determination of centrality in pA collisions at 
the LHC (https://indico.cern.ch/event/292366/) 

Private emails following up … 
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Past communication between experiments - XeXe 

No email discussions before the short run 

Big differences on calculated variables between experiments showed up in 
conferences 

Lots of private email discussions later on the Glauber model parameters, 
including the deformation of Xenon 
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Past communication between experiments - pPb/PbPb later 

Private email discussions in 2016 before the pPb run. 
Update on NN cross section and Pb setup. 

Treat the proton and neutron radius/skin depth differently inside Pb 

One follow up publication between several of them:  

Latest private email discussions were about Glauber fit parameters for the 
peripheral PbPb bias study 

arXiv:1710.07098 
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Topics that need cross-collaboration discussions 

1. Need discussions before a heavy ion run with new setup: 

•  New energy for PbPb/pPb 

•  New setup for O-O, p-O, …  

2. pPb Centrality is much better understood  

in ALICE compare to CMS (ATLAS?) 

CMS, Glauber+SNM 
Some effort in CMS to use ZDC, but 
not enough manpower + experience 

arXiv:1412.4092 
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Topics that need cross-collaboration discussions 

3. Bias study in peripheral AA collisions 

Quenching in peripheral? 

No. Both <Ncoll> (TAA) and selected events (in the centrality) are biased 
in peripheral 

arXiv:1705.08856 

arXiv:1611.01664 
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Topics that need cross-collaboration discussions 
3. Bias study in peripheral AA collisions 

arXiv:1805.05212 

These biases are similar but could be 
different in ALICE/ATLAS/CMS 
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Summary 

Clearly, cross-collaboration discussions are needed 
for the Glauber model calculations and centrality 
determinations 


