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In non-central heavy-ion collisions emitted particles’ spin can be polarized along
the initial global angular momentum due to spin-orbit coupling. Global polariza-
tion of hyperons is measured utilizing parity violating weak decay of hyperons and
is used to probe the vortical properties of the system. The STAR experiment
at RHIC measured the global polarization of Λ hyperons in Au+Au collisions at√
sNN = 3-200 GeV, and similar measurements were conducted at the LHC for

Pb+Pb collisions at
√
sNN = 2.76 and 5.02 TeV. Measurement of multistrange

hyperons have been only limited to top RHIC energy.
In these proceedings, we will report results of Ξ global polarization for Au+Au

collisions at
√
sNN = 14.6, 19.6 and 27 GeV by STAR. The global polarization of Ξ

hyperons exhibits a trend comparable to that of Λ and is consistent with predictions
from transport model calculations. This observation reinforces the idea of global
nature of hyperon polarization in heavy-ion collisions.
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Introduction10

Ultrarelativistic heavy-ion collisions offer conditions suitable for produc-11

ing and studying quark-gluon plasma (QGP) – a high-temperature, high-12

density state of matter where quarks and gluons are deconfined. Experimen-13

tal observations from RHIC and LHC indicate that the expansion dynamics14

of QGP are well-represented by relativistic hydrodynamic models [1].15

In non-central collisions, the system acquires vorticity, which can be ex-16

perimentally probed by measuring particle spin polarization along the vor-17

ticity direction. This effect, known as global polarization, can be determined18

through analyses of weak hyperon decays, where the daughter particle’s emis-19

sion tends to align with the spin of the decaying hyperon [2, 3].20

For hyperon decays, the angular distribution of daughter baryons in the21

rest frame of the parent hyperon is described by:22

dN

d cos θ∗
∝ 1 + αHPH cos θ∗, (1)

where αH is the hyperon decay parameter, PH is the hyperon polarization,23

and θ∗ represents the angle between the polarization vector and the momen-24

tum of the daughter baryon in the hyperon rest frame [4].25

The initial angular momentum vector is oriented perpendicular to the26

reaction plane, which is defined by the beam direction and the impact pa-27

rameter vector (distance from the center of one nucleus to the line of motion28

of another nucleus). Global polarization can be quantified by measuring29

the projection of the daughter baryon momentum onto this initial angular30

momentum direction. Assuming the first-order event plane coincides with31

the reaction plane, the following relation applies, accounting for event plane32

resolution:33

PH =
8

παH

〈
sin (Ψobs

1 − ϕ∗
daughter)

〉
Res(Ψ1)

, (2)

where ϕ∗
daughter is the azimuthal angle of the daughter baryon in the hyperon34

rest frame, and Res(Ψ1) is the event plane resolution. Known values for35

the decay parameters are αΛ = 0.732 ± 0.014, αΛ̄ = −0.758 ± 0.010, and36

αΞ− = −αΞ̄+ = −0.401± 0.010 [5].37

The STAR experiment has measured Λ hyperon global polarization in38

Au+Au collisions at
√
sNN = 3 − 200 GeV [6–8]. While transport and hy-39

drodynamic models align with the observed results, measurements of multi-40

strange hyperons can provide additional constraints on global polarization41

appearance mechanisms. Polarization measurements for Ξ and Ω hyperons42

have been reported at
√
sNN = 200 GeV [9].43

The Ξ hyperons are reconstructed through their cascade decay Ξ− →44

π−+Λ → p+π−. This sequential decay permits two methods of polarization45

measurement. The first approach uses Equation 2 to measure the angle of the46

daughter Λ produced in Ξ decay. Alternatively, a fraction of Ξ polarization47

is transferred to the daughter Λ, with a transfer factor of CΞ−Λ = 0.932,48
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enabling Ξ global polarization determination through measurement of the49

daughter Λ polarization [10–12].50

In these proceedings we report on the measurements of the global polar-51

ization of Ξ− + Ξ̄+ hyperons in Au+Au collisions at
√
sNN = 14.6, 19.6 and52

27 GeV by the STAR experiment, in comparison with the Λ+Λ̄ polarization53

data.54

Data analysis55

This analysis utilizes data from Au+Au collisions at
√
sNN = 14.6, 19.6,56

and 27 GeV, collected by the STAR experiment as part of the Beam-Energy57

Scan II (BES-II) program. STAR’s cylindrical detector [13] allows for full58

azimuthal coverage, and only events that met the minimum-bias trigger re-59

quirement, with a collision vertex positioned within 70 cm along the beam60

axis from the center of the Time Projection Chamber (TPC) and within 261

cm transversely from the beamline, were selected for analysis.62

Compared to the BES-I phase, BES-II includes significant detector up-63

grades [7]. For the
√
sNN = 14.6, 19.6, and 27 GeV datasets, the Event-Plane64

Detector (EPD) [14] replaces the BBC [15], which was used for previous mea-65

surements, and improves event-plane resolution due to its increased granu-66

larity and acceptance. At
√
sNN = 14.6 and 19.6 GeV, the TPC has been67

upgraded (iTPC) to extend the tracking system acceptance [?].68

Centrality, which reflects the degree of overlap between colliding nuclei,69

was determined by the charged-particle multiplicity measured in the midra-70

pidity region. The centrality and trigger efficiency were extracted using a71

Monte Carlo Glauber model fit to the data.72

Charged particle tracking within the pseudorapidity ranges |η| < 1 (for73

27 GeV) and |η| < 1.5 (for 19.6 and 14.6 GeV) was performed with the TPC,74

which provides full azimuthal coverage [16]. For hyperon reconstruction, pion75

and proton tracks with momenta exceeding 0.15 GeV/c were identified using76

both the energy loss in the TPC, dE/dx, and their squared mass measured77

with the Time-of-Flight detector (TOF) [17].78

Reconstruction of Λ hyperons was performed through the decay topology79

Λ → p+π− (Λ̄ → p̄+π+). Subsequently, Ξ hyperons were reconstructed via80

the cascade decay sequence Ξ− → Λ + π (Ξ̄+ → Λ̄ + π+). The KFParticle81

package [18] was employed for the reconstruction of hyperons.82

Event-plane reconstruction used the EPD within the pseudorapidity range83

2.1 < η < 5.1. The first-order event plane, inferred from spectator particle84

distributions, served as a proxy for the reaction plane. To account for finite85

event-plane resolution in the global polarization calculations, the resolution86

was determined using a two-subevent method, which relies on measurements87

from the East (forward rapidity) and West (backward rapidity) sides of the88

detector.89

Global polarization values were then calculated using Equation 2, incorpo-90

rating the detector event-plane resolution. The effect of track reconstruction91
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efficiency correction on polarization was found to be negligible and therefore92

omitted from the analysis. However, an acceptance correction, as proposed in93

previous Λ polarization measurements [7], was applied. The limited detector94

acceptance introduces a minor dependence in Equation 2 on the momentum95

of the daughter particle in the hyperon rest frame, leading to the following96

expression:97

8

παH

⟨sin(ϕ∗
b −ΨRP )⟩ =

4

π
sin θ∗bPH(p

H
t , η

H) = A0(p
H
t , η

H)PH(p
H
t , η

H), (3)

where θ∗b is polar angle of daughter baryon in parent’s rest frame and A0(p
H
t , η

H) =98

4
π
sin θ∗b is correction factor depending on pHt , η

H and collision centrality.99

Results100

Figures 1-3 present the global polarization of Ξ− + Ξ̄+ hyperons, mea-101

sured both directly and through the daughter hyperon’s global polarization,102

as functions of collision centrality, transverse momentum (pT ), and pseudora-103

pidity (η) for
√
sNN = 14.6, 19.6 and 27 GeV respectively. Consistency is ob-104

served between the direct measurements and those obtained via the daughter105

hyperon’s polarization. The results show an increase in global polarization106

with centrality, consistent with theoretical expectations and previous mea-107

surements of Λ hyperon polarization. No significant dependence on pT or η108

is observed within uncertainties.109

Fig. 1. Global polarization of Ξ hyperons in
√
sNN = 14.6 GeV Au+Au collisions.
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Fig. 2. Global polarization of Ξ hyperons in
√
sNN = 19.6 GeV Au+Au collisions.

Fig. 3. Global polarization of Ξ hyperons in
√
sNN = 27 GeV Au+Au collisions.

Figure 4 shows the global polarization as a function of collision energy.110

The Ξ polarization results are compared with Λ global polarization data from111 √
sNN = 7.7–200 GeV, BES-II Λ results at

√
sNN = 19.6 and 27 GeV, and the112

prior Ξ polarization measurement at
√
sNN = 200 GeV. The data are shown113

alongside theoretical predictions from the AMPT model [19]. The observed114

polarization for Ξ hyperons follows a trend similar to that of Λ hyperons and115

aligns with AMPT model calculations, supporting the hypothesis of a global116

nature of hyperon polarization in heavy-ion collisions.117
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Fig. 4. Energy dependence of hyperon global polarization

Summary118

We presented the results of global polarization measurements for Ξ−+Ξ̄+
119

in Au+Au collisions at
√
sNN =14.6, 19.6 and 27 GeV measured directly via120

the angle of daughter Λ and via transfer to Λ daughter global polarization.121

These measurements of Ξ global polarization align with the global trends122

observed for hyperon global polarization and are consistent with theoretical123

predictions.124
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