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1. Global polarization in heavy-ion collisions
STAR Col., Nature 548, 62 (2017)
STAR Col., Nature 614, 244 (2023)

Liang, Wang, Phys. Rev. Lett. 94, 102301 (2005)
Liang, Wang, Phys. Lett. B 629, 20 (2005)
Becattini et.al, Annals Phys. 338,32 (2013)
Becattini, Karpenko, Phys. Rev. Lett. 120, 012302 (2018) Most vortical fluid!
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1. Theoretical simulations

Karpenko, Becattini, Eur. Phys. 
J. C  77, 213 (2017)

3+1D cascade+viscous hydro, 
UrQMD + vHLLE

Li, Pang, Huang, 
Xia, Phys. Rev. 
C 96, 054908 
(2017)

Xie, Wang, Csernai, Phys. Rev. 
C 95, 031901(2017) 

Wei, Deng, Huang, 
Phys. Rev. C 99, 
014905 (2019)

AMPT(initial) + chiral kinetic approach

Sun, Ko, Phys. 
Rev. C 96, 
024906 (2017)

Yang-Mills flux-tube (initial) & 
3+1D PICR hydro Guo, Liao, Wang, Xing, 

Zhang, Phys. Rev. C 
104, L041902 (2021)

Lei et. al, Phys. Rev. 
C 104, 054903 (2021)

Microscopic transport model PACIAE
Ivanov, Phys. Rev. C 103, 
031903 (2021)

Thermodynamic approach and 
three-fluid dynamics

Fu, Xu, Huang, Song, Phys. 
Rev. C 103, 024903 (2021)

Shi, Li, Liao, Phys. 
Lett. B 788, 409 
(2019)

AMPT

AMPT+MUSIC

Hydro
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1. Experimental polarization at low energies 

HADES, Phys.Lett.B (2022) 137506

Experiments not see peak till 2.X GeV
Futher study at FAIR/HIAF?
New spin polarization mechanism?
How is it related to EoS at high baryon density 
region?
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Deng, Huang, Ma, Zhang, Phys. Rev. C 101, 064908 (2020)
Deng, Huang, Ma, Phys. Lett. B 835, 137560 (2022) 
Bravina, Bugaev, Oleksandr, Zabrodin, Symmetry 13, 1852 (2021)
Ayala, Domınguez, Maldonado,  Elena, Rev. Mex. Fis. Suppl. 3, 
040914 (2022)
Voronynk, Tsegelnik, Kolomeitsev, Phys. Rev. C 111, 034907 (2025)

Niida, Voloshin, Int.J.Mod.Phys.E 33, 2430010 (2024)
Becattini, Buzzegoli, Niida, Pu, Tang, Wang, Int.J.Mod.Phys.E 33, 
2430006 (2024).



2. Energy density evolution in UrQMD
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2. Temperature and vorticity

Steinheimer, et al, J. Phys. G 52, 035103 (2025)

Ø Thermal vorticity

Ø Spin polarization vector of single pariticle
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2. Vorticity and global polarization
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Yi, Pu, Pang, Qin, and Wang, 2603.27521

Liu, et. al, arXiv: 2606.13333

Peak?



2. Polarization

Ø Centrality
Ø Rapidity
Ø Transverse momentum

n Au + Au 3 GeV, 2.24 GeV
n Ag + Ag 2.55 GeV

9Liu, et. al, arXiv: 2606.13333



3. Polarization of nucleon?
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Stable Nucleon
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Unstable hadrons

Ø The baisc constituents of visible matter and 
dominant baryonic degrees of freedom in nuclear 
collisions

Ø Light quark spin polarization
Ø Spin Hall effect 

SU(6) quark model
Liang and Wang, Phys. Rev. Lett. 94, 102301 (2005).
Liu and Yin, Phys. Rev. D 104, 054043 (2021)
Liu and Xu, Phys. Rev. C 109, 014615 (2024)
Xu, Phys. Rev. C 111, 059902 (2025)
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3. Reveal proton spin polarization
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ØCoalescence model for hypertriton production (without baryon spin correlation)

Ø Spin wavefunction 

3. (Anti-)Hypertriton Polarization with Spin-1/2 Triglet

Small spin 
polarizations and 

correlations
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3. Λ, proton, and hypertriton global polarization

Ø Feed-down effect

Ø Scattering effect

13Liu, et.al, Phys. Rev. Res. 8, 033057 (2026)



3. Global hypertriton polarization
Spin-dependent Coalescence model
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Production

Spin statistical factor

Polarization

Liu, et.al, Phys. Rev. Res. 8, 033057 (2026)



3. Global proton polarization via hypertriton and hyperon

15Liu, et.al, Phys. Rev. Res. 8, 033057 (2026)



4. Summary and outlook

1. Λ global polarization from cascade modes describes 
better of experimental data

2. No peak of Λ global polarization appears at energy 
2.24-7.7 GeV within UrQMD model

3. A linear relationship is used for extract the proton 
polarization

4. Hypertriton polarization in HIAF energies
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Thank you for your attention!

A. Andronic et al., 
Phys.Lett.B 697 (2011) 203


