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Happy Birthday to

Marek Gazdzicki 



Short Scientific Summary

Dubna SKM-200   CERN NA35       NA49       NA61

(1982-86)                       (1987-95)             (1996-2010)   (2011-...) 

STAR BNL, ALLICE CERN

Total number of publications  336

Total number of citations    14811

H-index 64

Marek Gazdzicki



Short history of my collaboration with 
Marek Gazdzicki

1983 – we met in Dubna 
(Marek Gazdzicki and Stanislaw 
Mrowczynski were PhD students)

1988 – we met in Frankfurt 

1998 – we published our first joint paper

36 joint theoretical papers are published



First Paper of Marek Gazdzicki
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Another  theoretical paper of Marek Gazdzicki



One more theoretical paper of Marek Gazdzicki



Our first joint papers, Frankfurt, 1998

General Scheme:

1. Marek suggested  new physical idea.

2. Marek published  short paper on this subject.

3. Marek published joint paper with Stanislaw 

Mrowczynski on this subject .

4. Marek proposed me: “let us do now  the rigorous 

statistical formulation of this”.  





Our first joint  paper with Marek 







Statistical Model of the Early Stage

In A+A Collisions 

1. Different EoS for confined and deconfined

matter.

2. Different masses and degeneracy factors for

strange and non-strange particles.

3. Bag model EoS for the deconfined phase.

4. First order phase transition (Gibbs criteria).

Let us do now  the rigorous statistical  formulation of this!

For example:  Gibbs criteria = Maximum of Entropy  (Appendix)  



Gazdzicki and M.I.G., Acta Phys. Pol. (1999)
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Experimental Data  in 1998

Data



NA49   Pb+Pb
2000-2005 

NA61   p+p
2015

NA61/SHINE Collaboration (CERN, SPS) 

The Horn: Pb+Pb vs p+p

LHC

arXiv:1502.07916 [nucl-ex] 



NA61/SHINE Collaboration (CERN, SPS) 

The Step: Pb+Pb vs p+p 

LHC

arXiv:1502.07916 [nucl-ex] 

NA49 Pb+Pb



Event-by-Event Fluctuations





Fluctuations in different 

statistical ensembles 



GCE and CE with Q=0 

Rafelski, Danos, Phys. Lett. B (1980) Begun, Gazdzicki, M.I.G., Zozulya, 

Phys. Rev. C (2004) 



Strongly Intensive Measures





Identity  Methods





CPOD Workshops 

April 24-29, 2004, Trento 

Tracing the Onset of Deconfinement in Nucleus-Nucleus Collisions



Critical Point and  Onset of Deconfinement
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CPOD – 2,  2005, Bergen 







CPOD – 3,  2006, Florence 
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Thank you  
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The Step: Pb+Pb

T is the inverse slope 
of the transverse mass 
spectra = effective 
temperature. 

SPS, CERN
NA49   Pb+Pb

2000-2005 
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AGS

Phys.Rev. C66 (2002) 054902

Phys.Rev. C77 (2008) 024903 

NA49










