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• THE HBT EFFECT AND LÉVY DISTRIBUTION !

• LÉVY DISTRIBUTION AND THE CRITICAL POINT !

• PARAMETERS OF A LÉVY-TYPE CORRELATION FUNCTION

Introduction, motivation
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The HBT effect and the Lévy distribution
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Gaussian distribution Lévy distribution
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Lévy distribution and the critical point
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Gaussian distribution Lévy distribution

• Related references:!

• Eur.Phys.J. C36 (2004) 67-78!

• Braz.J.Phys.37:1002-1013,2007!

• Acta Phys.Polon. B36 (2005) 

329-337!

• AIP Conf.Proc. 828 (2006) no.1, 

525-532
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Parameters of a Lévy-type correlation 
function
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Non-Gaussian HBT papers from other 
experiments
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Final

Preliminary
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• THE STAR DETECTOR !

• SUMMARY OF THE ANALYSIS CUTS !

• KINEMATIC VARIABLES OF THE CORRELATION FUNCTIONS

Experimental setup,  measurement of 
the correlation functions
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The STAR detector 
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• Detectors used for the analysis:!
• BBC, ZDC, VPD: centrality, vertex position!

• TPC: tracking, dE/dx PID
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Measurement of the correlation functions
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• Analyzing data from 200 GeV Au+Au, Run-10  
• Measurements of 1D two-pion HBT correlation functions!
• Event mixing is done with the conventional method!

• 2 cm wide z vertex bins, 5% wide centrality bins
Event cuts Single track cuts Pair cuts

Vertex position PID
Splitting level

Number of TPC hits
Charged particle multiplicity

pT
Fraction of merged hitsCentrality Distance of Closest Approach
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Event and track cuts
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Pair cuts
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• Splitting level < 0.6    !
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!

!
• Fraction of merged hits < 0.1 

• For each pair, the fraction of hits that are close enough so they would appear 
merged is computed

J. Adams et al. (STAR Collaboration), Phys. Rev. C 71, 
044906 (2005)
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• KINEMATIC VARIABLES OF THE CORRELATION FUNCTION!

• LÉVY FITS AND THE COULOMB EFFECT !

• SHAPE OF THE CORRELATION FUNCTIONS WITH COULOMB EFFECT 
INCLUDED

Variable choice and Coulomb effect
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Kinematic variables of the correlation 
function
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http://inspirehep.net/record/673843/
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Lévy fits and the Coulomb effect
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pair 
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Lévy fits and the Coulomb effect
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Intercept 
parameter 
(correlation 
strength)

Lévy scale 
parameter

Lévy exponent
Possible linear 
background!
 (usually negligible)

Coulomb 
correction

Spatial 
correlations

Two-particle wave function 
(plane wave)

Two-particle wave function (with the 
Coulomb interaction)
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Lévy fits and the Coulomb effect
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Plane wave

 

Confluent hypergeometric function

  
 

M. Csanád, S. Lökös, M. I. Nagy, !
Universe 5 (2019) 133
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Shape of the correlation functions with Coulomb 
effect included
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• GOAL: DETAILED SHAPE ANALYSIS,  EXTRACTING THE LEVY EXPONENT ALPHA !

• COMPARE GAUSSIAN FITS (FIXED ALPHA = 2)  TO PREVIOUS PUBLISHED 

RESULTS !

• INVESTIGATE LEVY FITS AND BEYOND

Fitting of the correlation functions
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 preliminary
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 preliminary
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Summary, outlook

2019. 12. 03. 22

 

Thank you for your attention!
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Backup slides
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What shape could describe the data well?
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M. B. De Kock, H. C. Eggers, T. Csörgő, !
PoS WPCF 2011 (2011) 033.
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Parametrizing the Coulomb-correction, using an 
empirical formula
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• Parametrized Coulomb-correction:   M. Csanád, S. Lökös, M. I. Nagy, Universe 5 
(2019) 133
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Parametrizing the Coulomb-correction, using an 
empirical formula
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• Relative deviation of the parametrization from the numerically calculated lookup 
table:  

M. Csanád, S. Lökös, 
M. I. Nagy, !

Universe 5 (2019) 133
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Kinematic variables of the correlation 
function
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Kinematic variables of the correlation 
function
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Kinematic variables of the correlation 
function
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Kinematic variables of the correlation 
function
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