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Motivation

Positive A Spin Polarization

L. Adamczyk et al. (STAR), Nature 548, 62 (2017)
S. Acharya et al. (ALICE), Phys. Rev. C 101, 044611 (2020)
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Longitudinal Local Polarization

Hydrodynamic with Thermal Vorticity & Shear effect
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LSP with centrality and p-

A. Hayrapetyan et al. (CMS), Phys.Rev.Lett. 135 (2025) 13, 132301 p+Pb collisions at 8.16 TeV
Cong Yi et al., Phys.Rev.C 111 (2025) 4, 044901
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Thermal vorticity and thermal shear effect can not describe this
experimental result with centrality and p, dependence
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Initial stages of heavy ion collisions

%

CRS

0.1 —1fm/c | 5 —-10fm/c | >
Glasma QGP - Hadron Gas t
Color Glass Condensate (CGC) :

000 gluon r<k1
@® quarks

[ ® «®\

-> Longitudinal chromo-
electric and chromo-
magnetic fields between
the color source of two
colliding nuclei

High density gluon

described by chromo-
electric and -magnetic |
fields with saturation

scale (Q,)

Introduction Calculation | Resut
Haesom Sung Longitudinal Local Polarization —

Glasma non-equilibrium

Increasing Energy




Corona effect
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Polarization from QKT
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LSP in Glasma

GBW dipole distribution:
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LSP in Glasma and QGP

Haesom Sung, Berndt Miiller, Di-Lun Yang, r arXiv:2507.23210v2
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Summary

* In small collision systems, initial non-equilibrium glasma
(corona) generates the observed longitudinal A polarization with
sin 2¢) pattern and an increasing tendency with p,, which

indicate that the coherent gluons may play a significant role
for local polarization.

* To reproduce experimental data, it is essential to develop
sophisticated simulations of the core and corona from the
glasma to QGP.

Y. Kanakubo, Y. Tachibana, and T. Hirano, Interplay between core and corona components in high-energy nuclear collisions,
Phys. Rev. C 105, 024905 (2022), arXiv:2108.07943 [nucl-th].
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