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Introduction

Beam-beam

counter j * Non-central AA collisions create large
P, X 6 angular momentum and magnetic field.

Beam-beam
counter

* Non-zero spin particles can be polarized.

Quark-gluon
plasma

* Global polarization is a good probe to
study spin degree of freedom.

Forward-going
beam fragment

STAR collaboration
Nature 548, 62—65 (2017)

 Understand properties of fireball under

8 extreme conditions.

AR pp

| * \Weak decayed hyperon is easy to measure
a,: /A decay parameter _ _ N _ N
W,.,, : 1st order event plane global polarization. (“Self-analyzing”)

Rép: 1st order event plane resolution

l’f : proton azimuthal angle in A rest frame
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Introduction

* Theory:
arXiv:2404.11042
» Predicted hyperon polarization (P,) in heavy ion collisions (2005) . T T T T T T T T T T T
X T STAR Au+Au 20%-50% 5
» Experiment: — 8 | BES-
Q. — \ ﬂ UrQMD-IC+VHLLE, A oA OR |y<i -
. — AMPT, —
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_ 61— _ \ ------- YangMills-IC+PICR, A~ —
« Global A, A polarization (P, %) in high temperature region (2020) . \ — — 3FD, 1PT-EOS, A L o _
’ i ‘ \\ — . - 3FD, HG-EOS, A i _
« HADES ( Au+Au and Ag+Ag collisions) L \ ALICE PosPb 1550%
— . . 2yt *A EE <t _
P, in high baryon density region (2022) i \ )
o B HADES 20-40% -0.5<y<0.3
« STAR ( Au + Au collisions)) NE e ¢ A Au+Au B
B AT Teel ) + A Ag+A _
« First measurements of P, ; at 62.4 and 200 GeV (2007) I SR A § - 7
| o, = 0.732 £ 0.014 N, £ "'------.:.: )
« First evidence of non-zero P, x in BES-I program (2017) ol tx=-0758  0.012 \ s oot 7
e e Y ) st AU e - S -
* Global A polarization in high baryon density region (2021) I A T R RN I W AT R R AT WA B SR T
_ S | | w 10 10° 10°
* Global A, A polarization in STAR BES-II will be discussed. Sy (GeV)
« Improve BES-| P,  precision
o | | o Phys. Rev. Lett 94,102301 (2005) e ALICE
» Study P, in high baryon density region o STAR Phys. Rev. C 101, 044611 (2020)
Phys. Rev. C 76, 024915 (2007) e HADES
Nature 548, 62-65 (2017) Phys. Lett. B 835, 137506 (2022)

Phys. Rev. C 104, 061901 (2021)
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 EPD (Event Plane Detector) is for event plane reconstruction.
* TPC (Time Projection Chamber) and iTPC are for particle identification.
*» STAR collects the high statistic data with upgraded detector from BES-II program.

» Good opportunity to study global A polarization in a wide energy range.
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Event plane resolution

BES-II Collider mode

BES-II Fixed-Target mode
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* 1st order event plane resolution calculation:
— 2 sub-events method (Full East and West EPD)
« BES-II Fixed-Target mode — 3 sub-events method (East EPD and two TPC sub-events)

« BES-II Collider mode
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P, signal extraction
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M, (GeV/c?)
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AR Ep

* In collider mode dataset,
* Polarization can be extracted by
Invariant mass method

L f (minv) — g

+ B

%k
P A, signal + g

+ B

K
P A\,bkg
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Centrality dependence of P,

~P(A) = P(A) —~P(A) = P(A)

PRC 108, 014910 (2023) 2.5~ PRC 108, 014910 (2023)
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 Clear centrality dependence of A, A global polarization is observed.
« A, A global polarization are consistent within uncertainty.

e Phys. Rev. C 108,014910 (2023)
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Energy dependence of P,
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» Clear energy dependence of A, A global polarization is observed.
« /A, A global polarization are consistent within uncertainty.
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Generalized invariant mass method
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 In Fixed-target mode, method should be updated

due to A v, and asymmetric detector acceptance.
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* (Generalized invariant mass method should be used in FXT analysis.
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Counts

P, signal extraction (FFXT)
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« Generalized invariant mass method is used to extract the true Py;.
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Centrality dependence of P, (FXT)
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» Clear centrality dependence of P, is observed.
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Summaryv and outlook

. Global A, A polarization are obtained at BES-II energies in Au+Au collision at STAR@RHIC.

. Global A, A polarization show the energy dependence at  /syy = 7.7 ~ 27 GeV.

. A, A global polarization are consistent within uncertainty at | /syy = 7.7 ~ 27 GeV.

. Centrality dependence of P, is observed at /sy = 3.0 ~ 4.5 GeV.

Outlook
» Polarization analysis using STAR FXT datasets is ongoing.

Thanks for your attention!
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