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Global Spin Polarization

»Spin-Orbital Coupling »Parity-violating weak decay

Angular distribution of decay products
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Phenomenological models for global polarization
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Global Polarization at a few GeV

> Theoretical prediction > Experimental results
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| Hriedort e e » Will the polarization of A keep rising with
0.0 Sy (GeV) .
. decreasing energy?
Guo, Liao, et. al, PRC 2021; Akridge et. al, PRC 2025 > IS the vorticity picture still valid at a few GeV?
Also see : Liu, et. al, arXiv: 2606.13333
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Global polarization of multi-strange hyperons

> Kinetic model +feed down

» Hydrodynamic framework
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The RHIC BES-Il measurements will provide stronger constraints on theoretical models.
Can the vorticity-driven picture be extended to multi-strange hyperons?
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Polarization induced by different sources

»Spin polarization at local equilibrium
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SMASH Model

» SMASH

» It solves the relativistic Boltzmann equation

effectively.

pHouf +mF 9, (f) = Clf]

The collision kernel includes elastic collisions,

string fragmentation, resonance formation

- '\(/')0788 (Ge]VJ y and decays for all mesons and baryons up to
35 0 .

me:681M i |11 mass 2.35 GeV.

SMASH, Phys. Rev. C 94 (2016) 5, 054905

Cong Yi Global hyperon polarization in Au+Au collisions 9/20



Thermal Vorticity

At such low collision energies, hydrodynamic models may no longer be applicable.

» Flow velocity » Thermal Vorticity
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» Baryon density » Global Polarization
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Equation of State
ng =— Zn@-bi

» Hadron Resonance Gas ;
Grand canonical partition function e = 2@_:”@"”
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Vorticity Vs collision energy

» Kinetic vorticity » Thermal vorticity
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» The kinetic vorticity peaks and then decreases at low collision energies.
» Including net baryon density, the thermal vorticity is enhanced and shows no decrease
as the collision energy is reduced down to 2.4 GeV.
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Global Polarization at a few GeV

»Equation of State »-Py Vs collision energy
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» Assuming local equilibrium, the vorticity mechanism can still describe the
low-energy A polarization data.
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Rapidity and pT dependence at 3 GeV

»Rapidity dependence

Cong Yi
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» Our results also have a good description of Global spin polarization at 3 GeV
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Setup of simulation

> (3+1) dimensional viscous hydrodynamic framework CLVisc

Solve the Energy-momentum conservation and net baryon current:

VMTMV — 07 T'UJV — GUMUU — PA‘M/ ‘|‘7Tuya
V' =0, JH =nU! 4+ VH.

Pang, Wang, and Wang, PRC 86, 024911 .
Wu, Qin, Pang, and Wang, PRC 105, 034909.

» Normalized spin Polarization Vector for Spin-s Hyperons

Hyperon  Spin

(s+1) [dX-p T (p, x)

PH — : A 1/2
P) 3my [ dX - p feq =
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Collision energy dependence

6 . — .
(a) "'Q+K/E:+§v:15
5k L —0— I\fl_tied o ] Hyperon Spin Mass [GeV]
i T —A= =~ +E* ]
s - g_;;:;;AR ; A 1/2 1.116
[y o heoran ] = 1/2 1.322
3} \ : . Q- 3/2 1.672
x L Au + Au 20-50%
2 JN\ Y| < 1.5 .
: 0.5<pr<6GeV/c :
1k N » N and = have similar primary polarization.
S B St = -s:::-.:;i ] » Feed-down suppresses P, but enhances P-.
0 T ——— )
1o /Snn (GeV) 10 » The larger spin S$S=3/2 of Q leads to a much
larger polarization, but it is still below the
v
Ph(p) = (s+1)[d¥-pT5(p.2) experimental value.

377”Lffd2-pfeq ’

Cong Yi Global hyperon polarization in Au+Au collisions 17/20



APy (%)

Hyperon—antihyperon splitting
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p+ and rapidity dependence
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Global hyperon polarization in Au+Au collisions

» P, decreases with
Increasing p.

» PH is nearly flat around
midrapidity and increases
at large |Y]|.

» Po>P-=P, over the
explored kinematic range.
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Summary

We have studied global hyperon polarization from,/syy = 2.4 to 200 GeV at

loc
>

>

>

YV V V

Cong Yi

al-equilibrium assumption.

A polarization at a few GeV

Finite baryon density and the EoS strongly affect the extracted temperature and
thermal vorticity.

The HRG EoS describes the low-energy A data and suggests a possible peak near
\VSNN — 2.4 GeV.

Multi-strange hyperons polarization across RHIC BES-Il energies

P, increases toward lower energies and follows Py > P-= P,.
Hyperon—-antihyperon splitting can be induced by chemical-potential gradients.
The Q result may point to additional strange-quark spin correlations

Global hyperon polarization in Au+Au collisions
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Thanks for your attention!

Global hyperon polarization in Au+Au collisions
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Back Up
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Properties of multi-strange hyperons

Hyperon m |GeV| J Weak decay  am C
A 1.116  A—pr~  0.732 —
= 1.322 1 ET - Ar  —0.401 0.944
Q- 1672 3 QT > AKT - ~ 1
a . weak-decay asymmetry parameter C': polarization-transfer coefficient

Co_sarx ~ 1 is assumed.
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Mean-field

»Hamilton’s equations of motion

dr B OH,; B D;

dt  0p,  [= 2 .
p \/pi ‘|‘meff H, = \/ﬁ?—kmgff—kU(ri)

dp; B _8H2- __8U

dt 0or;  OrF

»Skyrme potential
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Vorticity
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