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Relativistic fluctuating hydrodynamics and its application to heavy ion collisions
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The quark gluon plasma (QGP) existed 10 micro seconds after the Big Bang. The QGP
can be also created in high-energy nuclear collision experiments. So far, it has turned out that the QGP
behaves like a perfect fluid and its evolution is well described by relativistic hydrodynamics.

In this study, focused on fluctuations in the QGP. We Ffirst formulated relativistic fluctuating
h{drodynamics and implemented it in the numerical code to investigate effects of the hydrodynamic
fluctuations on observables. We found hydrodynamic fluctuations reduces correlation of the event plane
angle between forward raﬂidity and central rapidity. We also found hydrodynamic fluctuations can decrease
entropy of the system. This can be quantified from the fluctuation theorem.

We also studied how the QGP responses to jet propagation. Experimentally low momentum particles are
observed away from the jet axis. This can be interpreted by formation and propagation of shock wave, Mach
cone, in the QGP.
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