
E. Zabrodin,  
in collaboration with 

M. Teslyk, O. Vitiuk and L. Bravina 

     

    
                                         
5-th International Conference on Particle Physics and Astrophysics  ICPPA-2020  
                          MEPhI, Moscow, 5-9.10.2020 

Shear viscosity of nucleons and 
pions in A+A collisions at NICA 

energies 



Based on publications: 
 

1. M.Teslyk, L.Bravina, O.Panova, O.Vitiuk, E.Z.,  
PRC 101 (2020) 014904 

2. E.Z., M.Teslyk, O.Vitiuk, L.Bravina, 
Phys. Scripta 95 (2020) 7, 074009 

 3. E.Z., L.Bravina, M.Teslyk, O.Vitiuk, 
arXiv: 2002.05181 [nucl-th]  

(proc. of Quark Matter’19, to be published in NPA)  

     

    
                                         



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



Statistical model of ideal hadron gas 
input values                            output values 

 Multiplicity  
 

Energy 
 

Pressure 
 

Entropy density 



  

                                                        



  

                                                        



  

                                                        



   Box with periodic boundary conditions 

                      
            M.Belkacem et al., PRC 58, 1727 (1998) 

Test for equilibrium: particle yields and energy spectra   

Model employed: UrQMD 
55 different baryon species  
(N, ∆, hyperons and their 
resonances with  
m ≤  2.25 GeV/c2 ) 
32 different meson species 
(including resonances with 
m ≤  2 GeV/c2  )   and their 
respective antistates. 
For higher mass excitations 
a string mechanism is invoked. 

Initialization: (i) nucleons are uniformly 
distributed in a configuration space; 
(ii) Their momenta are uniformly 
distributed in a sphere with random 
radius and then rescaled to the desired 
energy density.  

 



 Box: particle abundances 

                      
      

 M.Belkacem et al., PRC 58, 1727 (1998) 

Saturation of yields after a certain time. Strange hadrons are 
saturated longer than others (at not very high energy densities) 

L.Bravina et al., PRC 62, 064906 (2000) 



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        

Back-up slides 



Steffen A. Bass 



Pre-equilibrium: Homogeneity of baryon matter 

                      
       

  

The local equilibrium in the central zone is quite possible  

L.Bravina et al., PRC 60 (1999) 024904 



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        


