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Outline

* Rich spin phenomena in heavy ion collisions
*What insights we wish to gain from holography

* Spectral function of particle in off-equilbrium state
* Polarized spectral function at weak coupling

* Polarized spectral function at strong coupling

* Summary



Global polarization of A (S=1/2)
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Global polarization of =, Q (S=1/2)
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Interaction effect significant
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Local polarization of A: vorticity only
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Local polarization of A: vorticity + shear
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Sensitivity on interaction: shear
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Interaction effect in medium: weak coupling picture
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Spectral function of probe “particle” in medium
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Off-equilibrium spectral function at weak coupling

* Probe quark



Spectral function from self-energy
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Equilibrium self-energy
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Off-equilibrium self-energy
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Weak coupling summary
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Off-equilibrium spectral function at strong coupling

* Probe baryon



Holographic model for baryon

S5 =1 / dP e/ g {1"”?” —m) 1, Igbal, Liu 2009
5D Dirac fermion 4D Weyl fermion
,. YR
W= ( i ) “lump of quark/gluon”

One baryon = R + L Weyl fermions

focus on spectral function in off-equilibrium QGP



Holographic model for QGP
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Equilibrium spectral function
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Gradient corrections
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Strong coupling summary
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Weak (quark) vs Strong (baryon)

Common

* Polarized spectral function in off-equilibrium state
D) pDle_ . pl)ss_
probe fluid fluid

* Correction suppressed for energetic particles

Difference
* Weak O(\) vs strong O(\’)



Summary

* Sensitiveness of polarization to interaction
* Spectral function in off-equilibrium state

* vorticity, shear, T-grad generically lead to (interaction dependent)
polarized spectral function

Outlook

* Mass dependence of polarized spectral function

* Direct access to polarization: Schwinger-Keldysh extended
holography
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