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Relativistic Heavy-Ion Collisions
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System properties can be probed via:
• Transverse momentum particle spectra
• Momentum and angular correlations
• Azimuthal anisotropies
• Global and local polarization of particles
• Etc...

Physics questions:
- Nuclear matter properties at extreme temperatures and densities
- Change of nuclear Equation-of-State
- How to describe the nuclear matter at different baryon chemical 

potentials?
- Almost perfect liquid (LHC)
- Mixture of
- Hadron gas (low energies √sNN<3-5 GeV)

- Propagation of particles through matter (e.g. nuclear matter 
effects)

- Chiral magnetic and vortical effects
- And many more



Collision Centrality and Charged Particle Density
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Kr+Kr at √sNN = 12 GeV

Good correlation between 
charged particle 
multiplicity and impact 
parameter for the SPD 
acceptance



Mapping the QCD Phase Diagram
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Phys. Rev. C 96 (2017) 44904

THERMUS model: S. Wheaton, J. Cleymans, and M. Hauer, Comput. Phys.
Commun. 180, 84 (2009)



Mapping QCD Phase Diagram
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Phys. Rev. C 96 (2017) 44904

Parameters: Temperature (Tkin) and transverse radial velocity (β) 
obtained by fitting the momentum distribution of particles
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Raw Particle Yields Estimation for SPD
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Good coverage for most of 
the particles

SPD should be able to 
detect particles that MPD, 
STAR and ALICE cannot 
measure (i.e., neuterons, 
kinks, etc)

Measurements can be 
extended to the charmed 
particles (e.g., J/ψ)
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Global Hyperon Polarization
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Global Hyperon Polarization

Nature 548 (2017) 62, PRC 104 (2021) 061901, arXiv: 2204.02302

Grigory Nigmatkulov. SPD Physics and MC. May 24, 2023



Hyperon Yields and Kinematics (First Look)

Good coverage for forward/backward rapidity regions where transferred polarization expects to grow
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Summary

• First look at measurements of heavy ion collisions at the SPD 
acceptance

• Many topics that will compliment ongoing heavy-ion program at NICA

• More precise calculations are ongoing
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