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The local Lambda polarization puzzle associated with the model calculations by thermal vorticity has attracted
lots of attention in heavy ion community [1].
In addition to the widely studied thermal vorticity effect, we identify an undiscovered contribution from the
fluid shear [2]. We obtain the explicit expression for shear-induced polarization (SIP) from quantum kinetic
equation and linear response theory. Using hydrodynamic simulations, we find SIP effect competes with the
thermal vorticity effect and shows right sign (trend) to the azimuthal dependent local spin polarization Py (ϕ)
and Pz (ϕ). Especially, in the scenario that Lambda inherits and memorizes the spin polarization of strange
quark, SIP wins the competition and the obtained local Py (ϕ) and Pz (ϕ) qualitatively agree with the data
measured at top RHIC energy [2].
Furthermore, we extend the calculation to event-by-event simulations for various collision systems at RHIC
and LHC. We calculate the 2nd order Fourier coefficient of Pz , which qualitatively agrees with the ALICE
measurements in 5.02 A TeV Pb+Pb collisions [3, 4]. We also predict the 3rd order Fourier coefficients, which
provide more details for spin polarization and can be measured in the RHIC isobar run with high statics [4].
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