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Plasma physics issues in high-energy heavy-ion collisions: Applications of magne-
tohydrodynamics
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Quarks and gluons are fundamental constituents of matter and are normally confined within hadrons by the strong interac-
tion. However, quantum chromodynamics which is the theory of the strong interaction predicts that, in the very early universe
with extremely high temperature, the quarks and gluons were deconfined and freely moved exceeding the size of the hadrons.
This extreme state of matter is called as quark-gluon plasma (QGP).

High-energy heavy-ion collisions are a unique experiment producing states above the critical temperature required for the
phase transition to the QGP. Indeed, huge international collaborations at the Relativistic Heavy Ion Collider (RHIC) or the
Large Hadron Collider (LHC) succeeded in creating the QGP. Those experiments suggested that the dynamics of the QGP
is described by relativistic hydrodynamics with a very small viscosity. However, the detailed space-time evolution of the
high-energy heavy-ion collisions is still unclear. In this study, we discuss plasma physics issues in the high-energy heavy-ion
collisions, and aim to develop an interdisciplinary field of plasma physics and high-energy physics.

In the high-energy heavy-ion collisions, extremely strong magnetic fields are generated since charged particles pass each
other at nearly the speed of light, and the fields may affect the dynamics of the QGP. Therefore, this talk focus on applications
of magnetohydrodynamics (MHD). In particular, we will briefly present our projects, an analysis of chiral MHD describing
the dynamics of chirally imbalanced matter and an attempt to apply relativistic resistive MHD to the high-energy heavy-ion
collisions.
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