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A Few Definitions...
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Importance of granular BBC 
detector (to reconstruct 
reaction plane angle)



Picture of Relativistic Heavy Ion Collision
Hydrodynamic description of HIC 

(high energies)
Hadronic transport description of HIC 

(low energies)
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From Bjoern Schenke

Hadronization and Freeze-out

Emitted particles reflect 
properties of parent fluid cells
• chemical potentials
• temperatures
• collective velocities
• spin
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From Bjoern Schenke

Hadronization and Freeze-out

Emitted particles reflect 
properties of parent fluid cells
• chemical potentials
• temperatures
• collective velocities
• spin

P. Braun-Munzinger et al. PLB 518 (2001 ) 41; D. Magestro. J. Phys. G 28 (2002) 1745



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

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

Hadronization and Freeze-out

Emitted particles reflect 
properties of parent fluid cells
• chemical potentials
• temperatures
• collective velocities
• spin

Longitudinal expansion Transverse momentum



Importance of Spectra Measurements
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STAR. Phys. Rev. C 96 (2017) 44904

Parameters: Temperature (Tkin) and transverse radial velocity (β) 
obtained by fitting the momentum distribution of particles Study interplay between "soft" and "hard" 

physics:
- Perturbative and non-perturbative 

contribution
- Medium influence on heavy flavor 

production

K.J. Eskola et al. Nucl. Phys. A 774 (2006) 805



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

Lack of the light and medium A 
collision measurements:

- Probing different energy 
density regimes (different 
initial system sizes with at 
the same collision energy)

- Influence of initial 
state (quarks and 
gluons, nucleons, clusters, …)



Heavy Flavor Measurements
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Study the mechanism of heavy flavor 
production in ion-ion collisions
at low and intermediate energies

SPD has great opportunity to 
measure heavy flavor using dimuon 
channel as well as decays of D 
mesons with high-precision
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From Bjoern Schenke

Hadronization and Freeze-out

Emitted particles reflect 
properties of parent fluid cells
• chemical potentials
• temperatures
• collective velocities
• spin



Evolution of A+A Collision
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From Bjoern Schenke

Hadronization and Freeze-out

Emitted particles reflect 
properties of parent fluid cells
• chemical potentials
• temperatures
• collective velocities
• spin



Vorticity in Heavy Ion Collision
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How to Measure?
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Lambda Global Polarization
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Lambda Global Polarization
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STAR, Phys. Rev. C 108, 014910



Rapidity Dependence of G.P.
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Rapidity dependence of global hyperon polarization 
will provide important insights on the vorticity 
development in the medium
• Forward rapidity measurement is important

Yu.B. Ivanov. Phys. Rev. C 107 (2023) 2, L021902



Rapidity Dependence of Vorticity
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Rapidity dependence of global hyperon polarization 
will provide important insights on the vorticity 
development in the medium
• Forward rapidities are important

Yu.B. Ivanov. Phys.Rev.C 107 (2023) 2, L021902

- Simulation (without detector response) for Kr+Kr collisions at √sNN = 12 GeV

- Need to understand occupancy effects

- Many particles of interest in the SPD acceptance. Opportunity to pin down the spin 

transfer and provide high-accuracy measurements of the vortical structure of medium

UrQMD Kr+Kr at √sNN = 12 GeV

SPD acc. 

MPD, STAR, ALICE acc.



Vector Meason Spin Alignment
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MEPhI Group Activities
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7 tiles and test assembly

1-tile cosmic test setup in JINR

Tests in MEPhI (summer 2023)

Tests in JINR (summer 2023)

Hardware
• MEPhI group in collaboration with the LHEP JINR team 

is on the way to the 7-tile protype of BBC detector
• Materials selection

• Chemically matted is preferred (not Tyvek)

• Optical cement selection: still TBC

• Kuraray Y-11 WLS is preferred

Physics and software
• Developing physics case for ion-ion physics with SPD
• Particle physics with polarized and unpolarized beams

Talks
• Baldin Seminar (Arseniy Zakharov)
• AYSS (Arseniy Zakharov)

For details of the BBC design see
Alexey Tishevsky's talk Tue. 1 pm



Summary

- Measurements of relativistic ion-ion collisions allow to test QCD in the 
laboratory

- Many interesting open questions that could be explored with SPD

- Temperature and baryon chemical potentials at different energy densities

- Effects of perturbative and non-perturbative regime on in-medium 
particle production

- Viscosity and initial state influence on final-state particle production

- Vortical structure of the QCD medium

- SPD has a unique capabilities to study medium properties in collisions of 
small (pp, pd, dd) and medium (Ar, O, Kr, Xe?) systems
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