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Magnetization caused by rotation in Quark—Gluon plasma
(@Brookhaven accelerator
40i:10.10 mOtiVated by

LETTER

The STAR Collaboration®

The extreme energy densities g d by ul lativistic
collisions between heavy atomic nuclei produce a state of matter that
behaves surprisingly like a fluid, with exceptionally high
temperature and low viscosity'. Non-central collisions have angular
momenta of the order of 1,000/, and the resulting fluid may havea
strang =4 that must be describe the
fluid properly. The vortical structure is also of particular interest
because the restoration of fundamental symmetries of quantum
chromodynamics is expected to produce novel physical effects in
the presence of strong vorticity’. However, no experimental
indications of fluid vorticity in heavy ion collisions have yet been

our spintroncis work
Global A hyperon polarization in nuclear collisions

RHIC is essential to understand quark confinement and
of hadron mass.

A collaboratio
detector system’
A rendering of the STAR experiment is shown i
beams of gold nuclei collide in the
chamber (TPC), generating a spray of charggd pasticles. The
signal from a single event is shown in F orward- and backwd
travelling particles and fragments that expy e only a small def]
tion are measured in the beam-beam copfrters.

Most collisions at RHIC are not heageon, and so involve substan

found. Since vorticity local 1 the
fuid, spin-orbit coupling can lead to preferential orientation of
particle spins along the direction of rotation. Here we present
measurements of an alignment between the global angular
momentum of a non-central collision and the spin of emitted
particles (in this case the collision occurs between gold nuclei and
produces A baryons), revealing that the fluid produced in heavy
ion collisions is the most vortical system so far observed. (At high
energies, this fluid is a quark-gluon plasma.) We find that A and A
hyperons show a positive polarization of the order of a few per cent,
consistent with some hydrodynamic predictions®. (A hyperon isa
icl ofth ks at least one of which s a st

angular of the order g#1,000 h (where h is the redul

Planck constant) for a typical collifon. A slight sideward deflectian of

the forward- and backward-traylling fragments'* from a given colli-

sion allows experimental detg/mination of the direction of the overall
L L " 1 1 E:

Nature

Recently, Takahashi et al.* reported the first observation of a cou-
pling between the vorticity of a fluid and the internal quantum spin
of the electron, opening the door to a new field of fluid spintronics.
In their study, the vorticity w—a measure of the ‘swirl’ of the velo-
city flow field around any point (non-relativistically, w= 1%V x v}—is
generated through shear viscous effects as liquid mercury flows next
loarigidall

63 548 (2017)
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