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EDITORS' SUGGESTION
Evidence of Spin-Orbital Angular Momentum
Interactions in Relativistic Heavy-lon
Collisions

The measured spin alignment of vector mesons in heavy-ion collisions
Is consistent with that expected from the spin-orbit coupling of quarks
with the large angular momentum of the collision.

Quark-gluon plasma /
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Quark-Gluon Plasma: the perfect and most

vortical fluid
Bedanga Mohanty, NISER



https://www.nature.com/nphys?proof=t
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.D1ameter 12 7 42 km

Diameter of the observable universe:
8.8x10%0m (28.5 Gpc or-93°Gly)
] - (- - . '.‘ ..

Universe 1s BIG !

The end of the solar system is about 122 astronomical units
(AU) away from the sun, where one AU is 93 million miles (150
million kilometers). Images: internet
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13.77 billion years

Success of Big Bang Model (George Gamow — 1948)

% Observational verification of expansion

% Predicted & observed abundances of light elements
% Discovery of the Cosmic Microwave Background
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NASA/WMAP Science Team
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“Scale for the Phase Diagram of
Quantum Chromodynamics”

Science, 332, 1525(2011)

Theoretical support for QGP




One trillion Kelvin !

And
Large Hadron Collider




QGP: Femto-Scale

in time and space Typical D ete CtOr

Particle Physics + Nuclear Physics + Condensed Matter Physics + Engineering Science + Detector Physics
Analysis of data also requires knowledge of Statistical, Thermal, Relativistic kinematic Computational, QCD
and QED physics.
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Measuring Temperature

Inverse slope provides temperature
300 - 600 MeV ~ 1012 K
Quark Gluon Plasma
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Pitch approximately

ViSCOSity.' T@Sistance to ﬂow 230 billion times viscous than water.
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Dilute gas, n = (1/3) npl.
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Finding spin-orbit interactions in
QCD matter
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EDITORS' SUGGESTION

Evidence of Spin-Orbital Angular Momentum
Interactions in Relativistic Heavy-lon
Collisions

The measured spin alignment of vector mesons in heavy-ion collisions
is consistent with that expected from the spin-orbit coupling of quarks
with the large angular momentum of the collision.
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