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outline

● Quick view on global polarization

● Circular vorticity and local Λ polarization
Xia, H. Li, Z. Tang, Q. Wang, Phys. Rev., C98, 024905 (2018)

● Local φ meson spin alignment
Xia, X.-G. Huang, 1811.xxxxx (new)
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global polarization & spin alignment
Phys. Rev. Lett., 94, 102301 (2005)

Phys. Lett., B629, 20 (2005)
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STAR nature 2017

The most vortical fluid

STAR Nature 548 62 (2017)
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energy dependence
● Blue curve: hydro
Karpenko, Becattini, EPJC (2016)
● Pink curve: AMPT
Li, Pang, Wang, Xia, PRC (2017)

STAR PRC 98, 014910 (2018) 

Fireball in central rapidity:
less tilted at higher energy.
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Beyond global polarization

● Collective longitudinal polarization:

● Local transverse polarization:

Phys. Rev. Lett., 120, 012302 (2018) 

Phys. Rev., C98, 024905 (2018) 
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circular vorticity
Xia, Li, Tang, Wang, PRC (2018) 
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circular Λ polarization
Xia, Li, Tang, Wang, PRC (2018) 

x

y

see Xu-Guang’s talk
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φ meson spin alignment

S

strong decay

Liang, Wang, PLB (2005)
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local φ spin alignment

a fixed direction
(y-axis)

How to measure?

    : angle between Kaon and y-axis

      : function of φ meson direction.

* The measurement w.r.t. y-axis is 
comparable to the study on global spin 
alignment.

x

y

(for central HIC)

XLX, X.-G. Huang, 1811.xxxxx
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local φ spin alignment
XLX, X.-G. Huang, 1811.xxxxx

(Au+Au 200 GeV, b=0 fm, 1.2<pT<5.4 GeV)

x

y

features:
● average less than 1/3
● oscillation = 3 * deviation
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local φ spin alignment
XLX, X.-G. Huang, 1811.xxxxx

(Au+Au 200 GeV, b=0 fm, 1.2<pT<5.4 GeV)

Zhou, QM2018

● EP is not needed in central case.
● Remove uncertainty caused by EP 

resolution.
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pT dependence

XLX, X.-G. Huang, 1811.xxxxx

(Au+Au 200 GeV, b=0 fm)

Zhou, QM2018

non-central



Xiao-Liang Xia @ ATHIC 2018 14

pT dependence

(Au+Au 200 GeV, b=0 fm)

Zhou, QM2018

central

non-central

● Baseline for studying additional physics in non-central case.

XLX, X.-G. Huang, 1811.xxxxx
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summary 
Local polarization and local spin alignment from 
circular vorticity:

● harmonic oscillation.

For local spin alignment in central collision:

● average rho00 < 1/3.

● oscillation magnitude = 3 times deviation.

● EP is not needed due to rotation symmetry.

● baseline for additional physics in non-central case.
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