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Multiplicity Fluctuations in            
Nucleus-Nucleus Collisions:
Statistical and Transport  Models

Mark Gorenstein
Bogolyubov Institute for Theoretical Physics

Kiev, Ukraine
1. Motivation
2. Statistical Model:  a) Exact Conservation Laws

b) Resonance decays
3. Transport Models (HSD, UrQMD)
4. Transparency, mixing and reflection
5. Comparison with data, conclusions…
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Bonus

NA49 at SPS – a dedicated facility to study 
event-by-event fluctuations in nuclear collisions
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(1.1 <y< 2.6)
(-2.6<y<-1.1)

Konchakovski, Hausler, M.I.G., Bratkovskaya, Bleicher, Stoecker
Phys. Rev. C (2006) 

Transport Models (see details in the talk of Volodymyr Konchakovski)
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Konchakovski, Hausler, M.I.G., Bratkovskaya, Bleicher, Stoecker,
Phys. Rev. С (2006)
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Gazdzicki
and M.I.G.
hep-ph/0511058
Phys. Lett. B
(2006)
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HSD is close to 
T-models

for pion sources

Konchakovski, Hausler
M.I.G., Bratkovskaya, 
Bleicher, Stoecker, 
Phys. Rev. C (2006)
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Gazdzicki
and M.I.G.
hep-ph/0511058

NA49 data
are close
to M-models for 
pion sources
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Scaled Variances in HSD for 
NP

proj = 180 – 200 
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Multiplicity Fluctuations in 
Hadron-Resonance Gas: CE and MCE

Begun, M.I.G., Hauer, Konchakovski, Zozulya, nucl-th/0606036

Stephanov, Rajagopal, Shuryak, Phys. Rev. В (1999)
Jeon, Koch, Phys. Rev. Lett. (1999)<…>      GCE

<…>c.e. CE

Begun, Gazdzicki, M.I.G., Zozulya
Phys. Rev. C (2004)



22.08.2006 Mark Gorenstein 16

Line of the chemical freeze-out

E/N = 1 GeV Cleymans and Redlich, PRL 81 (1998)
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Begun, M.I.G. , Hauer, Konchakovski, Zozulya, nucl-th/0606036
Phys. Rev. С (2006)
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Scaled Variances in Thermal Model
Negative hadrons               Positive hadrons
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1. Study of fluctuations gives a unique possibility to investigate the 
early stage dynamics of initial flows.The existing models are 
divided into 3 limiting groups: T-, M-, R- models.

3. HSD and UrQMD are close to T-models.
4. NA49 data for charged hadron multiplicity fluctuations 

are consistent  with M-models.

5. Statistical fluctuations in A+A can be clearly seen 
in most  central collisions, NP

proj = 180 – 200 ( < 1% ).
6. Scaled variances are very different in the GCE, CE and MCE.

NA49 data in most central Pb+Pb collisions are close to the 
MCE statistical results.

Conclusions
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Scaled Variance for positive hadrons

GCE

CE

Begun, M.I.G. , Hauer, Konchakovski, Zozulya, nucl-th/0606036
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Scaled Variance for negative hadrons

GCE

CE

Begun, M.I.G. , Hauer, Konchakovski, Zozulya, nucl-th/0606036
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