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Expected phase diagram 
of strongly-interacting matter

Such a phase diagram is still a beautiful dream! We hope that future 

FAIR-NICA experiments will help to establish what is the reality. 

-NICA



Effects of fast dynamics
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Effective thermodynamic potential for a 1st order transition

In rapidly expanding system 1-st order transition is delayed until the barrier 

between two competing phases disappears - spinodal decomposition
I. Mishustin, Phys. Rev. Lett.  82 (1999) 4779; Nucl. Phys. A681 (2001) 56 
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Rapid expansion through a 1st order phase 
transition

The system is trapped in a metastable state until it enters the spinodal

instability region, when Q phase becomes unstable and splits into 

droplets 
Csernai&Mishustin, 1995; Mishustin, 1999; Rafelski et al. 2000; Randrup, 2003; 

Peach&Stoecker, 2003; Stephanov, 2005, 2009; Steinheimer&Randrup 2013; Nahrgang, 

Herold, Mishustin, Bleicher, 2013-p.t.; Liang, Li, Song, 2016-p.t.. …

shustin, 1999; Rafelski et al. 2000; Randrup, 2003; Steinheimer&Randrup 2013; 









Conclusions

 Phase transitions in relativistic heavy-ion collisions will 
most likely proceed out of equilibrium           

 2nd order phase transition (with CEP) is too weak to 
produce significant observable effects in fast dynamics

 Non-equilibrium effects in a1st order p.t. (spinodal
decomposition, dynamical domain formation) may help to 
identify the chiral/deconfinement phase transition

 If QGP domains (droplets) survive until the freeze-out 
stage, they will show up by large non-statistical fluctuations 
of hadron multiplicities in phase space  (in single events)

 Exotic objects like strangelets have a better chance  to be 
formed in such a non-equilibrium scenario


