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 QCD universality class 
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• Higher order cumulants are more sensitive to the critical end point. 

         1. More sensitive to the correlation length 

 

        

         2. Sign changes 

             Sign change of  skewness  and negative kurtosis.  

 

 

• Sixth order cumulant : the first divergent cumulant in the chiral limit. 

 

• It is helpful to study the critical behaviors of the cumulants directly by  
O(1,2,4) models. 

Higher order cumulants 
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• Definition of O(N) models : 

• In the chiral limit :  0H 

O(4) 

• Order parameter :  
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•  The cumulant ratios: 
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is an N-component unit vector at site i. 



Behavior of       and     
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•  The order parameter decreases  

   with the increase of  T. 

•  There is a cusp in      near     . 

•  The trends are qualitatively similar in   

   O(2)  and O(4) models. 
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•   There is a valley near     . 

•         changes sign near     . 

•          oscillates when passing     . 

•          changes to negative at           .       
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•           has a maximum close to the transition region before they      

   drop sharply. 

•           shows pronounced minima with               in the vicinity of the  

   critical temperature.  
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• Cumulant ratios in 3d O(1), O(2) and O(4) models 

without magnetic field are calculated. 

• The cumulant ratios all change sharply and become 

negative in the transition region. 

• The qualitative behaviors of cumulant ratios are similar 

in O(1), O(2) and O(4) models. 

 

Outlook 

• The cumulant ratios in 3d O(2) and O(4) models with 

magnetic field (            ) are ongoing. 0qm 
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