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Global Orbital Angular Momentum

Spins of superdeformed nucler in low-energy nuclear collisions:

er of counts
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Fire streak model
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Fluid velocity & vorticity in HIJING

No complete stopping but

approximate Bjorken scaling.

Small violation of BJ scaling
at large y = local angular
momentum or vorticity

BJ scaling violation and
vorticity increase at lower
colliding energies
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Global spin polarization in A+A

Liang & XNW, PRL 94 (2005) 102301
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Spin polarization and CME, CVE
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The most vortical fluid in nature
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Global hyperon polarization
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Local spin polarization

- ¢-dependence of Py
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Vector meson spin alignment
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Polarization via strong interaction force

Chiral quark model: Manohar and Georgi (1984)

Effective interaction between quarks, gluon and Goldstone boson between A, and A,y
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Polarization via strong interaction force

Spin Boltzmann transport equation with quark coalescence

Sheng, Oliva, Liang, Wang and XNW, PRL 131, 042304 (2023)
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Spin alignment on the hadronization hyper surface

Momentum-dependence ¢~ eff
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Hyperon spin correlations

Simple quark model of hyperon spin Py (z,p) =~ P¥(x, Rsp), ps = Rsp
Hyperon spin correlation (H: A, Abar)

Cly. 11, (P1,2) = (Piy, (11)Pi, (p2))

<- .- > average over freeze-out hypersurface

Short-distance correlation of the ¢ field

(g5 F®(2)F?(y)/[T(2)T(y)]) = F*G(z — y)




Hyperon spin correlations
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Hyperon spin correlations
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Hyperon spin correlation
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Summary and Future perspective

Spin dynamics opens up a new window for
the study of QGP matter with many
unexpected phenomena

- Spin alignment of K*: correlation of
strong force field of different flavor?

- Correlation of A spin polarization

- Spin alignment of J/¥ fluctuation of
gluonic field at shorter distance?

- Effect of hadronic interaction?
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