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AbStraCt The system created in noncentral relativistic nucleus-nucleus collisions possesses large angular orbital momentum. Some of

the most interesting and important phenomena predicted to occur in such a system are strong parity violation and global system polarization.
StrongP andC'P violation should be revealed via preferential emission of the same charge particles in the direction along the system angular
momentum. The global polarization originates from transformation of the orbital angular momentum of the system into the particle’s spin.

We present results of measurements of parity violation effects and global system polarization in Au+Au collisions at62 GeV obtained
with the STAR detector at RHIC. The parity violation effects are studied by three particle azimuthal correlations of charged particles. The
global polarization of the system Is examined by measuring the polarization of strange hyperons with respect to the collision reaction plane.

Parity violation in hot QCD Global polarization of hyperons
Parity violation, predicted in work [1], implies anisotropy in the emission Particles produced In the system with large angular orbital momentur
of the same charged particles along the system orbital momentum. This are predicted to be polarized along the collision reaction plane directio
preferential emission results in the following azimuthal distribution [2]: due to spin-orbital coupling [3]. Such global polarization can be definec
from the angular distribution of hyperons decay product with respect t
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wherey is the particle emission azimuthal angle relative to the reaction y dN@ ~1 + a Py cos 0 .
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planea. = %Ai IS proportional to the asymmetry in charged particle pro- | - | N |
duction, and charged particle asymmetry is defined by the ratio of topolog- ~ WherePy is the hyperon polarization with respect to the collision reaction

ical charge?) (|| > 1) to the corresponding charged particle multiplicity: plane,« Is the hyperon decay constani(= 0.642 for A — p + 77),
As = Q/Nx. andd* Is the angle between normal for the collision reaction plane and th

hyperon’s decay products 3-momentum Iin the hyperon’s rest frame.

Search for parity violation The measurement of the charged

part?cle anisotrqpy (1) Is _bas_ed on the mixe_d harmonic mgthod (three  Polarization measurementclobal polarization can be de-
particle correlations) applied in the symmetric charged particle pseudo- fined from two particle azimuthal correlations with respect to the collision

rapidity region {2} reaction plane:

aa; = —(cos(pi+p;—2Vgrp)) , ]

Py = —(cos(p — VUgp)) ,

wherey; ; is the azimuthal angle of particles/antiparticles (for example o

andr ), and¥U »p is the collision reaction plane angle. whereyp Is the hyperon azimuthal angle, afgp is the collision reaction
plane angle.

Charged particle asymmetry parameter Lambda polarization upper limit
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centrality bin A

Charged particle asymmetry parameter as a a function of centrality bin A polarization as a function of pseudo-rapidity for centrality 10-70%.

with |n| < 0.5 cut applied. Black points are STAR data for Au+Au gtsyy = 62 GeV.
Points are STAR data for Au+Au gfsyy = 62 GeV: black are:, red Constant line fit to the data?, = (—1.44 4+ 9.66) x 1077,
areaq’ and green are,.a._. Theory prediction [3]:P, = —0.3.

Blue lines — theory prediction [1] with topological chargg = 1.

COﬂCIUSlOnThe full statistics for Au+Au data al/syy = 62 GeV for strange hyperons have been analyzed. The obtained upper
limit for the global polarization ofA hyperons is far below the value predicted in work [3].

Although the systematic uncertainties have not been yet clearly understood, the current analysis is capable of setting an upper limit on the
effect of strong”' andC'P violation in nucleus-nucleus collisions predicted in [1].
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