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QCD PHASE DIAGRAM EXPLORATION 

[Gazdzicki, M., Seyboth, P. Acta Phys. Pol. B 47, 1201 (2016)]

NA61/SHINE strong interactions programme:
• study the properties of the onset of deconfinement
• search for the critical point of strongly interacting matter

Expected region of enhanced fluctuations

The most popular scenario:
Scan in system size and beam energy→ search for the critical point
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NA61/SHINE EXPERIMENT



NA61/SHINE FACILITY AT CERN SPS

SHINE - SPS Heavy Ion and Neutrino Experiment

[NA61 JINST 9: 06005]
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FLUCTUATION MEASURES

Nucleon system with van der Waals EOS in GCE formulation in the 
vicinity of the Critical Point
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Higher order moments: intensive skewness and kurtosis of conserved 
quantities distributions are more sensitive to the correlation length divergence

but the problem is that the dependence on the volume distribution remains
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SOME NA61/SHINE RESULTS: 
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SOME NA61/SHINE RESULTS: SKEWNESS
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[Andronov, Acta Phys. Pol. B Proc. Suppl. 10 449] 

Nucleon system with van der Waals EOS in GCE 
formulation in the vicinity of the Critical Point

[Vovchenko, Gorenstein, Stoecker, PRL 118: 182301, 
Vovchenko, et al., JPA 48: 305001]

Naive sketch
[Gazdzicki, M., Seyboth, P. 
Acta Phys. Pol. B 47, 1201 (2016)]
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Additional possible analysis: choice of a phase space

Each rapidity is associated with a different value of μ and 
therefore probes a different part of the (μ-T) phase diagram 

[NA61, EPJC 77 10: 671] 

[Becattini F, Manninen J and Gazdzicki M PRC 73 044905] 

Moreover, the ratio of p and p6 changes significantly with rapidity in 
inelastic p + p at the SPS energies

In this case we also probe the short- and long-
range correlations and access the information 
about particle sources 

[D. Prokhorova, KnE Energ. Phys. 3 (2018) 217 – 225]
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• Response Matrix represents the probability to measure n in the 
event with the real quantity equal to N

• Event loses are considered in the Response Matrix 
normalization

corrections of the results are needed
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• unfolding of the Measured Distributions by means of the RooUnfold methods (Bayesian approach is the most 
prominent one and could be used for the multidimensional unfolding) - https://gitlab.cern.ch/RooUnfold/RooUnfold

• correction of the Measured Moments of Distribution (based on T. Nonaka, M. Kitazawa, S. Esumi, arXiv:1805.00279 
(NIMA 906 (2018) 10))

corrections of the results are needed
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within the NA61/SHINE acceptance show no indication of the critical point so far

The detailed analysis of the accumulated experimental data is continued. Stay tuned!
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