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Extensive Boltzmann – Gibbs statistics

                      

Non-extensivity  generalized entropy→

Tsallis entropy from here: Tsallis – Pareto distribution
                                      

Eur. Phys. J. A49 (2013) 110
Physica A 392 (2013) 3132
Eur. Phys. J. A49 (2013) 110
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Tsallis – Pareto distribution:
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Why use Tsallis – Pareto distribution? Why use Tsallis – Pareto distribution? 
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Why use Tsallis – Pareto distribution? Why use Tsallis – Pareto distribution? 
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low momenta
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Simplest approximation: soft ('bulk') + hard ('jet') contribution 

Identified hadron spectra is given by double Tsallis–Pareto:

in where parameters are given by

Lorentz factor

Transverse mass

Doppler temperature

14/14/
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Results - chargedResults - charged



07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484820/20/

Results - PionResults - Pion



Results - KaonResults - Kaon

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484821/21/



   Results - (Anti)Proton   Results - (Anti)Proton

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484822/22/



Results - LambdaResults - Lambda

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484823/23/



ResultsResults

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484824/24/

TTTT

Reminder:Reminder:



Results - chargedResults - charged

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484825/25/



Results - PionResults - Pion

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484826/26/



Results - KaonResults - Kaon

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484827/27/



    Results - (Anti)Proton    Results - (Anti)Proton

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484828/28/



Results - LambdaResults - Lambda

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484829/29/



ResultsResults

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484830/30/

SummarySummary



Results – SummaryResults – Summary

07-11.12.2015.07-11.12.2015. Gábor Bíró – Zimányi School 2015Gábor Bíró – Zimányi School 2015 484831/31/

Clear separation of the soft and hard components

Strong centrality dependence
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part  
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Spectra originating from hadronic sources 

where we used parameters and assumptions:

Hadron momenum:

Cylindric symmetry:

where                                    and

Co-moving energy: 

Transverse flow:

Taylor expansion:
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Spectra originating from hadronic sources 

where                                and 

Azimuthal anisotropy:

Boltzmann–Gibbs:

Tsallis–Pareto:
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Spectra originating from hadronic sources 

where                                and 

Azimuthal anisotropy:

Using the soft+hard model:

      with the coefficient 

Using the soft+hard model:

      with the coefficient 
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Using the soft+hard model:

      with the coefficient 
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Non-extensive statistical approach HIC

Providing phyiscal meaning of q:

Boltzmann – Gibbs limit: 

Tsallis – Pareto fits on spectra in e+e-, pp  

Doesn't work for larger system, like pA, AA

Application of 'soft+hard' model in AA

Double Tsallis – Pareto measures non-extensitivity

SOFT: q  1, suggest Boltzmann – Gibbs (QGP)→

HARD: q > 1.1, Tsallis – Pareto like

Asimuthal anisotropy can be obtained too

Future plans

Investigation of multiplicity-, centrality- and energy dependency



Thank you for your attention!
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