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Global polarization of hyperons 1n heavy 1on collisions

LB

Orbital angular momentum

L Lead to global polarization

reaction plane

spectators , &
participants

8 1 (sin(¥; — ¢;))

Py =
A mapAg  Res(¥;)

2022/06/14

Z.-T. Liang and X.-N. Wang,
PRL94, 102301 (2005)

A rest frame

ap = —ax = 0.732 £ 0.014
Ay Acceptance correction factor
Y, : First — order event plane angle

Xingrui Gou @ SQM 2022



Global polarization of hyperons 1n heavy 1on collisions

STAR, Nature 548, 62-65
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Global polarization of hyperons 1n heavy 1on collisions
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O System size dependence of global polarization?
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O Global polarization difference from different magnetic fields in Zr+Zr and Ru+Ru?
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STAR detector and A/A reconstruction

Event plane resolution A/A reconstructed with TPC tracks
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Global polarization of A and A in isobar collisions
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O Significant global polarization observed, P, and Pz increase with centrality

O No significant difference between P, and Pz in Rut+Ru and Zr+Zr collisions
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Global polarization of A and A in isobar collisions
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O Significant global polarization observed, P, and Pz increase with centrality

O No significant difference between P, and Pz in Rut+Ru and Zr+Zr collisions

O Global polarization of A + A are consistent between Ru+Ru and Zr+Zr collisions
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Global polarization of hyperons in 1sobar and Au+Au collisions
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O Global polarization of A and A are consistent between isobar and Au+Au collision systems

O No collision system size dependence for a given centrality is observed
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Local polarization of hyperons in heavy 1on collisions
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O Polarization along the beam direction expected from the “elliptic flow”

0 STAR has observed the local polarization with second order event plane in Au+Au collisions
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Local polarization of hyperons in heavy 1on collisions
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O Local vorticity induced by anisotropic flow results in polarization along the beam direction,
expected from the “elliptic flow”

0 STAR has observed the local polarization with second order event plane in Au+Au collisions
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Local polarization of hyperons in heavy 1on collisions
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0 Models based on thermal vorticity cannot explain the data, but inclusion of a shear term might explain

the P, measurement qualitatively
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Local polarization of hyperons in heavy 1on collisions
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0 Models based on thermal vorticity cannot explain the data, but inclusion of a shear term might explain

the P, measurement qualitatively

O Measurements in smaller systems and relative to higher harmonic event planes provide new insights into

polarization phenomena
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Local polarization in 1sobar collisions
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O Significant local polarization w.r.t second order event plane observed in isobar collisions
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Local polarization in 1sobar collisions
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O Significant local polarization w.r.t second-order event plane observed in isobar collisions

O First observation of local polarization w.r.t the third-order event plane

2022/06/14 Xingrui Gou @ SQM 2022 15



Centrality dependence of P, ,,
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Centrality dependence of P, ,,
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Centrality dependence of P, ,,
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P, , 1n different collision systems
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P, , 1n different collision systems
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Summary

Measurements of A/A polarization in Ru+Ru and Zr+Zr collisions at +/Syy = 200 GeV

O Global polarization
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O Local polarization

v" First observation of local polarization w.r.t third-

order event plane
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when comparing with Au+Au and Pb+Pb.
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Global polarization of hyperons in heavy 1on collision
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O Significant global polarization of A and A observed in Au+Au collision.
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Global polarization of hyperons in heavy 1on collision
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Centrality dependence of P, ,,
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O Local polarization increase with centrality

O Significant local polarization w.r.t third-order event plane
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Local polarization of hyperons in heavy ion collision
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0 Models based on thermal vorticity cannot explain the data, but inclusion of a shear term might explain
the PZ measurement qualitatively F.Becattini et al., PRL 127,272302. S. Alzhrani et al., arXiv:2203.15718
OO0 Measurements in smaller systems and relative to higher harmonic event planes provides new insights

into polarization phenomena
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