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Fig. 1. An illustration of spin Hall effect (SHE). For SHE
material (such as semi-conductor as listed in Ref. [22]), the
velocity of a fermion v will be correlated with its spin dire-
ction s, see text and Eq. (2).
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Fig. 2. Polarization of s-quark projected along the longitudi-

nal direction vs the transverse azimuthal angle ¢y, see Ref. [30].
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Fig. 3. The qualitative comparison between the effects of hydrodynamic gradient and experiment data, see Ref. [30].
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SPECIAL TOPIC—Spin and chiral effects in high energy heavy ion collisions
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Abstract

Recently, the A polarization has been observed at relativistic heavy-ion collider (RHIC) and large hadron
collider (LHC). This observation has inspired many studies on spin dynamics of quantum chromodynamics
(QCD) many-body physics, thus opening a new avenue to studying the hot and dense nuclear matter. This
paper reviews the recent progress of spin effects in relativistic heavy-ion collisions, with an emphasis on the
quantum correlation between spin and motion in QCD matter, including newly discovered shear-induced
polarization (SIP), a novel effect that fluid shear polarizes the spin. The linear response theory’s applications to
studying those effects are also systematically reviewed. Finally, their observational signatures in experiments are
discussed.
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