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Introduction

Positive Global A Polarization in STAR experiment

Takahashi. R, et al. Spin hydrodynami Fluid

o The VortiCity ) represents generation. Nature Phys 12, 52-56 (201 M flow
local mechanical rotation of a 1 4¢? '

fluid. V=—n—-—fo

A? ooh
 The vorticity acts as a spin- ”Slz i i =
current source. vorticity w = EV XV

N

v: fluid velocity Spin voltage
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Motivation

Positive Global A Polarization in STAR experiment

» \orticity is getting weak with expanding of system

* We thought that collisions with other hadrons in the hadronic phase
make the initial polarization to disappear.

Global A Polarization



Motivation

Positive Global A Polarization in STAR experiment

L. Adamczyk et al. (STAR), Nature 548, 62 (2017)
S. Acharya et al. (ALICE), Phys. Rev. C 101, 044611 (2020)
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Heavy ion collisions
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A+ cross section

> * resonance cross section

Scattering channel
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A+ cross section

Negligible t-channel cross section

Scattering channel

A/Z AIZ A A
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Co--- Resonance - 1033 ] . .
sop- M g / E Resonance cross section is the
e WAy e i majority of A spin flip cross section.
%1502— " Vs -+/s0(GeV) =
0 | E t-channel doesn’t affect for changing
o he— 3 Lambda polarization
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Vs-+/s0(GeV) Haesom Sung et al., Phys.Lett.B 858 (2024) 139004
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A+ cross section

> * resonance cross section

Haesom Sung et al., arXiv:2507.23238
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* Thermal averaged cross section
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A+ cross section

Spin dependent > * resonance cross section

Clebsch-Gordan Coefficients
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Introduction

Chemical & Kinetic Freeze-out

A Freeze-Out At IQ T Teh Te

~ T.: Critical temperature for transition to QGP
T, : Number of each particle species is frozen

T’ : Particle momenta are frozen

Statistical Model
* The abundance of hadrons are

: : d’ 1
determined at chemical freeze-out N(T) = gVJ % ‘)’3
T
temperature. e(vm“l’z)”il
Andronic et al., Nucl.Phys.A 772 (2006) 167-199 where +1 for fermion and -1 for boson.
Jun Xu, Che Ming Ko, Phys.Lett.B 772 (2017) 290-293 g and V are the degeneracy factor and volume,

respectively.

=> N, Ng, N, are determined at 7,
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Fugacity

Considering the resonance decay in hadron gas

QGP ‘ Hadron Gas °
>
tch (chemical freeze-out) tk (kinetic freeze-out) [
Jun Xu, Che Ming Ko, Physics Letters B 772 (2017) 290-293 """ > Np(Tc) ,0 — 271.
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S(T)/A(T) = S(T.)/A(T,), - Ng(T,) K, - K+2x
N (T) = N (T) ' « Effective numbers
mk.n mkn" ¢’
ng(T) = z,n] + 221, + 2,2 + 2o2xcg + Zaymy + s
where S is total entropy and A nN(T) = 2 + 2,2 + G2, + gng +
Is total particle number. (T = 2yny + Zazyng + -
W — 8y [d3pe—<\/m%+p2_uy>/T
Y @ry
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Fugacity

Considering the resonance decay in hadron gas

J. Xu and C. M. Ko, Phys. Lett. B 772, 290 (2017),
arXiv:1704.04934

* Initial conditions < oy

1(2)

0.15}

2 0.10}

Au+Au@200 GeV -
= = -AutAu@7.7 GeV ]

T.= 146 MeV and V_= 240 fm’

= 0.05] T TSI
0.00 L 1 " 1 " 1 " 1 1 1 L
0 5 10 15 20 25 30
t (fm/c)

* Chemical potential Haesom Sung et al., Phys.Lett.B 858 (2024) 139004
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Kinetic equation

Spin dependent Kinetic equation for A, 2, and 2*
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Polarization during Hadron phase

Spin dependent Kinetic equation for A, 2, and 2*

Haesom Sung et al. arXiv:2507.23238
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Feed down contribution

Cocttigans | value
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Result

Spin dependent Kinetic equation for A, 2, and 2*

Numbers
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Summary

* Including the 2*(1385) resonance effect, the A
hyperon polarization slightly increase during hadronic
stage of heavy ion collisions

« With feed-down contribution, A polarization shows
10-15% decrease at kinetic freeze out time

» Confirming that the A spin effectively freezes out at

chemical freeze-out rather than evolving significantly
during the hadronic phase.
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