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 II.    Van der Waals Equation of State    
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Nuclear Matter = nucleons with van der Waals EoS  
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Inequalities 

Equalities  

"Classical" theori

' 2 ' 2   Rushbooke inequaility  

' 1 2  Griffiths inequality       
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van der Waals model for liquid-gas             Experime
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Vovchenko, Anchishkin, M.I.G. 

J.Phys. A  (2015) 

V. Fluctuations  at the Critical point 

 

Scaled Variance 
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Particle Number Density   ( , )n T   908 MeVc 
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Skewness  
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These  combinations of second moments  

are independent  of      and    V V 
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M.I.G., Gazdzicki, Phys. Rev. C (2011)  

VI. Strongly Intensive Measures of Fluctuations 
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Gazdzicki, M.I.G., Mackowiak-Pawlowska, Phys. Rev. C (2013)  

                                                                                             

  

For the Independent Particle Model: 

IB-GCE ; Mixed Event Model   
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Summary 
1. Van der Waals Equation of State for Nuclear Matter  

       Provides an analytical  example of the systems  with 1st order liquid-gas phase  

        transition and critical point.  

 

2.   Particle Number  Fluctuations: 

       Scaled Variance increases at a vicinity of the critical point 

       (goes to infinity at the CP)   

        For  Skewness and  Kurtosis the CP is a point of essential singularity: 

        i.e., the limiting singular values of skewness and kurtosis depend on the  

        path of approach to the CP 

 
3.     Strongly Intensive Measures                     and 
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i.e., in the excluded volume model  


