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* elementary degrees of freedom: hadrons, const. (di)quarks 
* classical trajectories in phase-space (relativistic kinematics) 
* initial high energy phase of the reaction is modeled via the excitation 

and fragmentation of strings 
* 55 baryon- and 32 meson species, among those 25 N*, Δ* resonances and 

29 hyperon/hyperon resonance species 
* full baryon-antibaryon and isospin symmetry 
Ø ideal for the description of excited hadronic matter 
* main physics input and parameters:  
* cross sections: total and partial cross sections, angular distributions 
* resonance parameters: total and partial decay widths 
* string fragmentation scheme: fragmentation functions, formation 

time 
 

* An interaction takes place if at the time of closes approach dmin of two 
hadrons the following condition is fulfilled:  
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Pre-equilibrium: Homogeneity of baryon matter 

                      
       

  

The local equilibrium in the central zone is quite possible  

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



  

                                                        



  

                                                        



  

                                                        



  

                                                        



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) 



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        



  

                                                        


