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https://github.com/tgalatyuk/interaction_rate_facilities

Current experimental status



RHIC is an incredibly versatile machine 











Low collision energies 



Particle spectra







Particle ratios





Thermodynamical properties of the medium

Fits by THERMUS 

Chemical equilibrium 

model 

ΔμB ≈ 25 MeV for 

Δy = 1 at 27 GeV 

Similar rapidity dependence of the Tchem and μB, μS over 

particle multiplicity 

Precise study of the QCD phase diagram location of the 

interaction at different collision energies 













            Strangeness Enhancement 
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• Λ( ) and   yields in d+Au 200 

GeV are enhanced as compared 

to pp collisions. 

• Λ( ) and  yields connect p+p 

with peripheral Cu+Cu ans Au+Au 

collisions.

¯ K0
s

¯ K0
s

STAR : Phys. Rev. C 75, 064901 (2007)
STAR : Phys. Rev. Lett. 108, 072301 (2012) 
STAR : Phys. Rev. C 79, 034909 (2009)  

Enhancement factor =
(dN/dy)/ Npart

(dN/dy)pp Npart pp
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               Baryon to Meson Ratio 
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• Baryon enhancement is 
observed at intermediate pT for 

d+Au 200 GeV  with Λ/ . 

• Most central d+Au 200 GeV data 
is close to peripheral Au+Au. 

• 20-50% d+Au 200 GeV data is 
close to pp.

K0
s

STAR : Phys. Rev. C 75, 064901 (2007)
STAR : Phys. Rev. Lett. 108, 072301 (2012) 

STAR : Phys. Rev. C 79, 034909 (2009)  
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• Λ and K0
s yields in d+Au at 200 GeV are enhanced

• Yields connect p+p with peripheral Cu+Cu and Au+Au
collisions (yield Cu+Cu > Au+Au)

• Baryon enhancement is observed at intermediate pT for central 
d+Au 200 GeV with Λ/K0

s .

Multiplicity Dependence of Strange Hadron 
Production in Small Systems











Femtoskopy





Proton-nuclei interactions











Polarization



























Flow





Alexey Aparin, CHEP-Yerevan, AANSL 2023, 48

Flow in small systems

STAR, PRL 130 (2023) 242301

















Fluctuations















Hypernuclei







Energy dependence of hypernuclei production





New facilities















Thank you for the attention!
Хвала на пажњи!
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DSSV global fit including up-to-date jet, dijet, pion, W data

Gluon polarization impact on proton spin



Alexey Aparin, CHEP-Yerevan, AANSL 2023, 

Single spin asymmetry 

W bosons production sensitive to flavor, spin, charge simultaneously

Powerful tool to probe sea quark polarization

First experimental observation of a flavor-asymmetry between anti-up 

and anti-down polarizations, opposite to the unpolarized distributions

STAR, PRD 99, 051102(R) (2019)



Double spin asymmetry

Sub-processes directly sensitive to gluon

Constrain gluon helicity-dependent PDFs

Di-jet measurements

STAR Phys. Rev. D 105, 092011 (2022)
STAR Phys. Rev. D 103, L091103 (2021)



Alexey Aparin, CHEP-Yerevan, AANSL 2023, 81

For the J/Ψ: 

Low pT: significant CNM effects. Consistent with model predictions 

High pT (> 3 GeV/c): RpAu consistent with unity → suppression in 

AA due to QGP effects

STAR, Phys. Lett. B 797 (2019) 134917
STAR, Phys. Lett. B 825 (2022) 136865

Heavy flavor production at STAR

STAR, Phys. Lett. B 825 (2022) 136865







Light nuclei acceptance at 3 GeV




