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ALICE, STAR and HADES detectors
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Beam Energy Scan (BES-I) and earlier results

STAR, Nature 548 (2017) 62
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Global Polarization at 200 GeV Au+Au collisions
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STAR, Phys. Rev. C 98 (2018) 14910
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» high statistics data at 200GeV

» clear centrality dependence

« similar between A and A

* minor py and n (Jn|<1) dependence
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Charge asymmetry dependence at 200 GeV

STAR, Phys. Rev. C 98 (2018) 14910
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Global Polarization at LHC energies (ALICE)
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ALICE, Phys. Rev. C 101 (2020) 044611
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Global Polarization at 3 GeV

STAR, Phys. Rev. C 104 (2021) 61901
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Global Polarization in few-GeV (HADES)
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Global Polarization at 19.6-27 GeV
and lower beam energies in BES-II
difference between A and A

STAR EPD

BES-II statistics ( ~ x20 increased )
improved E.P. resolution with EPD

no hint of significant difference
between A and A (no B-field)

Polarization and Spin Alignment, xQCD2024, 17/Jul, Lanzhou/China

P [%]

P[%]

STAR, SQM24

10 ) '] T T 1T 117 I
i STAR Au+Au collisions
i ?) 20-50% Centrality
Nature548.62(2017) e A oA 1
- PRC108.014910(2023) + A ¢ A 1
5t BES-II STAR Preliminary -

A

0OA

primary primary+feed-down
- UrQMD+VvHLLE,
| — priﬁnary - - - primary+feed-down
6 T T Ol I T T T T T LI | T

STAR Au+Au collisions
20-50% Centrality

+

o

A

A
A

- A STAR Preliminary h
- A PRC108.014910 (2023)
- A Nature548.62 (2017)

lII| Il

10
Energy [GeV]

12
X

& 10

8

6

4

2

0

s 9
S

15
<

. 1
Q

g 0.5
o

O 0
b=

-5—0.5

-1

—-1.5

STAR, Phys. Rev. C 108 (2023) 14910

—l scaled using ap=0.732 '7

A A
% % STAR 20-50% Au+Au, BES-II
% % STAR 20-50% Au+Au, BES-I
B O ALICE 15-50% Pb+Pb
2
1.5
0.5
nJF &n&, T 27
*e R
(b) 0.2 %
0 %
H —0.2
fj fj 19.6 27
—g @ »

‘l scaled using ay=0.732 }7{:}

4~ STAR 20-50% Au+Au, BES-II
4~ STAR 20-50% Au+Au, BES-I
<& ALICE 15-50% Pb+Pb

Shinlchi Esumi, Univ. of Tsukuba, TCHoU

10*

SNN
9

10! 102 108



Isobar
collisions
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- comparable between A and A and
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« similar centrality dependences
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Longitudinal (along z) Polarization
via v, and v; expansions at 200 GeV

STAR, Phys. Rev. Lett. 123 (2019) 132301 STAR, Phys. Rev. Lett. 131 (2023) 202301
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Longitudinal (along z) Polarizations at RHIC&LHC including Isobar collisions

| e | 1
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Longitudinal (along z) Polarizations at RHIC-BES2 and LHC pA

STAR, SQM24 : pPb 186 nb™' (8.16 TeV)
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Global Spin Alignment from the same rotating system

N ﬁ,ﬁﬁ n L
—=N,X +(3 cos’ 0’
d(COSG ) [ pOO ( Poo = ) :I ¢ meson 5’ nts
m \%.
p. 1A
9*
1 0y > 1 0, < 1 K meson
Poo =% 073 =3 Nucl
= i Fr:cgs\agnts x(b)
p A
: (-0
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poo of ¢ and K*° in BES-l and LHC

Poo = 1/3 for
@ (ss) 2 kt+ k”

poo ~1/3 (< 1/3) for
K¥0(ds) = k++ -

« global spin alignment
(local field fluctuation)

« global polarization
(global average field)
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poo of @ in BES-II (with BES-I)

1st order R.P.

0.4 — T —TT T ——
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il R sl )

10 102 10°
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« consistency between 15t and 2"d order R.P.?
« strong/weak beam energy dependence?

« weak centrality dependence

« clear rapidity dependence
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pOO

pOO

(p,,~1/3)/ o

poo of ]/ and D**at LHC (and RHIC)
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Summary

« Global Polarization from GeV to TeV
- A and A difference and B-field effect
« Global and Longitudinal Polarization
* Global Spin Alignments

« Other types of related signals

« Relation to flow and geometry

: flow velocity e (GeV/fm?)

I

2
B. Bets et al., PRC 76 044901 (2007) .
Y. Tachibana et al., NPA 904 1023c (2013) =

=

v

S. Voloshin, EPJ Web Conf.171, 07002 (2018)
W.M. Serenone et al, PLB 820 136500 (2021)
M. Lisa et al., PRC104, L011901 (2021)

Polarization and Spin Alignment, xQCD2024, 17/Jul, Lanzhou/China

—
|Q Vortical

quenched jet

Unqguenched jet
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Global Polarization with = and Q at 200 GeV

STAR, Phys. Rev. Lett. 126 (2021) 162301
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somewhat larger for multi-strange hyperon
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