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Introduction

 The Quark-Gluon Plasma (QGP) formed in non-central
nucleus-nucleus collisions is associated with large
angular momentum, that leads to vorticity in the medium

 Spin-orbit coupling aligns spin directions of produced
particles along the direction of vorticity

> [-1. Liang and X.-N. Wang, PRL34, 102301 (200%)
> 3. A Voloshin, arXiv:nucl-th/040083

<% ;
* Another possible source of particle polarization is O 1§
magnetic field, created in non-central collisions in YA N
the initial stage T veseBn flarie 1 OnUGIEEIS

> D. Kharzeev, L. McLerran, and H. Warringa, Nucl.Phys.A803, 227 (2008)
> McLerran and Skokaov, Nucl. Phys. A9Z8, 184 (2014)
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impact parameter

\orticity

* In non-central Heavy-lon Collisions the initial collective longitudinal flow velocity depends on the velocity gradient:
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How to measure global polarization?

* Hyperons are “self-analyzing” due to weak decay properties: L
. . o A
* Daughter baryons are preferentially emitted along parent spin direction .

2 "C:}

* Daughter baryons of hyperons
with polarization (P) follows the distribution:

dv 1 S 1 .
0 =E(1+aH|P| - D}) =_—(1+ayPcosO")

* ay - decay parameter, unique for each hyperon species

>

. ;;; is the daughter baryon momentum in the parent frame

* Projection to the transverse plane can be measured:
P, — 8 (sin(P1-9p))
H™ nay  Resq)
* | is firs-order event plane angle (proxy for reaction plane)

* 5; and its resolution Res(y1)
can be calculated with spectator’s signal. quark-gluon

plasma

e = global polarization could also be measured A /

forward-going

via its daughter A polarization with transfer factor Cz, = 0.944 s tiackiegt
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Motivation

PRC 108, 014910 (2023) =
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The STAR experiment
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Detectors with their n acceptance:

Hyperon reconstruction:

* Time Projection Chamber
* Time-Of-Flight
In| € [-0.9, 0.9]

Event plane angle
measurement:

e Beam-Beam Counter
In| €[3.3,5.0]

 Event-Plane Detector
In| € 2.1, 5.1]



Experimental technique

* Event plane ¥, is determined by detectors at forward rapidity where directed flow is large

_1 2 w;sin(¢;)

¥, = tan , where w; is detector’s tile ADC
2. w;cos(¢;)

A. M. Poskanzer, S. A. Voloshin, PRCA8.1671(1998)

* Res (LPL Full r]) = \/2 < COS(Lpl,Forward n — LIJ1,Backward I']) >
 EPD was used to determine event-plane angle (BBC for systematics)

Hyperon reconstruction performed via decay topology with
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= global polarization: 1/syy=19.6 GeV

Centrality dependence 1 dependence
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= global polarization: \/syny=27 GeV

Centrality dependence 1 dependence
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* Observed positive S o s = ~0401
E global polarization S 20-50% STAR Preliminary &= =042

. ' Centrality Au+Au collisions oy = —0.758

* Experimental results for ) Can = 0944

ay - decay parameter
Cz - transfer factor
Py = CepPz

= global polarization
consistent with each other with 15
given large uncertainties
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Conclusions

* We presented = + = global polarization measurements
in Au+Au collisions at /syy = 19.6 & 27 GeV, which helps to understand QCD
spin dynamics and vorticity of QGP medium
* This information can be used in theoretical development

* Z + = global polarization is comparable with A + A global polarization
within uncertainties, indicating a global nature of polarization

Thank you for your attention!
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