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Spin polarization in heavy-ion collisions: A new sensitive probe! y

Non-central heavy-ion collisions create fireballs
with large global orbital angular momenta

F. Becattini, F. Piccinini, J. Rizzo, PRC 77 (2008) 024906
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Part of the angular momentum can be
transferred from the orbital to the spin part
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Emitted particles are
expected to be globally
polarized along the
system’s angular
momentum
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Experimental measurement of A(/_\) spin polarization in heavy-ion

collisions
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L. Adamczyk et al. (STAR) (2017), Nature 548 (2017) 62-65 _~2% - small but measurable effect
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X Perfect-fluid spin hydrodynamics

Relativistic kinetic theory
formulation of ideal fluid ,

For dilute systems, the derivation of fluid
dynamics can be done starting from the
underlying kinetic theory

Quantum RKT
(1K = m) 9 (6, k) = CLIV (x, )
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semi-classical expansion
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Classical spin treatment - perfect fluid o b =0.1 b = CBy cosh()
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Epr|C|t constitutive relations
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For |w,,| <1 one obtains the formalism that agrees with that based on [dP(s,) E pM(p) I 5 an, W

the quantum description of spin (in the GLW version). (m,) = J M(p)” =7 o
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