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Main targets of NICA : 

 - study of hot and  dense baryonic matter 

 -  investigation of nucleon spin structure,  

polarization phenomena 

 

 
   NICA  will  provide intensive beams of ions from   

   p to Au and polarized  protons  and  deuterons  

   with maximal energy up to 

ãSNN= 11 GeV (Au79+)  and 27 GeV (p)  

The Nuclotron-based Ion Collider fAcility (NICA) at 

Joint Institute for Nuclear Research (JINR),  Dubna 



QCD phase diagram: prospects for NICA 

    Energy Range of NICA  

unexplored region of the QCD 

phase diagram: 

 

Á Highest net baryon density 

 

Á Onset of deconfinement phase   

    transition   

  

Á Discovery potential: 

    a) Critical End Point (CEP) 

    b) Chiral Symmetry Restoration 

    ʩ) Hypothetic Quarkyonic phase 

 

Á Complementary to the RHIC/BES, 

    NA61/CERN, CBM/FAIR and  

Nuclotron-M experimental programs 

Comprehensive experimental program requires scan over the QCD phase 

diagram by varying collision parameters: system size, beam energy and collision 

centrality. NICA provides capabilities for studying  a variety of phenomena in a large 
region of the phase diagram. 
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Highest baryon density at Lab 

System of maximal net baryon (freeze-out) density is created in A+A 

collisions at NICA energies Ą optimum for the compressed baryon 

matter exploration   

collider 

fixed target 

J.Randrup, J.Cleymans, 2006 



Excluded volume effects on baryon density and transition 

from baryon to meson dominated matter 

V. V. Begun, M. GaŦdzicki, M. I. Gorenstein (2013) 

By varying the hadron radii in the range r = (0-1.0) fm the collision energy 

at which the baryon density is maximal changes between 7A and 34A 

GeV. This range is fully covered by the NICA collider. Thus experiments at 

NICA will allow to study in detail freeze-out conditions in heavy ion 

collisions in the domain of their rapid changes and the relation to the 

onset of deconfinement. 





CBM@FAIR/SIS-100/300 

Fixed target, E/A=10-40 GeV, highest intensity 

BES STAR/PHENIX@BNL/RHIC 

NA61@CERN/SPS 

MPD@JINR/NICA 

Collider, ÕsNN = 4-11 GeV, L~1027 cm-2s-1 for Au79+ 

2nd generation HI experiments 

3nd generation HI experiments 
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Fixed target: 

L-limited by 

detectors  

Colliders: 

scale of  L, 

in  cm -2s-1 
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Existing & Future HI Machines  



NICA site 


