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One of the measurements obtained from heavy ion collisions is the correlation between
two final particles as a function of the difference of azimuthal angle and pseudorapidity.
These plots show structure in the azimuthal direction that is elongated in pseudorapidity,
and that has its origin in the initial state after the collision, and in its evolution.
We implemented a Glauber Monte Carlo code to study initial state fluctuations that
appear on an event by event basis because of the random positions of the nucleons in the
nuclei. We calculated the initial average deformations and their fluctuations as a function
of the centrality of the collision and found that for central collisions all of the asymmetry
parameters are on equal footing, but that as the collisions become more peripheral the
second asymmetry parameter becomes more important, because of the almond-like shape
of the region where the two nuclei intersect.
To study the evolution of the matter created after the collision we use the SO(3)-invariant
flow developed by S. Gubser and A. Yarom, that is an extension of Bjorken flow that
includes flow in the radial direction.
The hydrodynamic equations including
perturbations to this background can be solved analytically in terms of known special
functions that can be collected to describe the shape of a specific perturbation. We used
as initial condition a Gaussian perturbation, and found that the two particle correlation
obtained resembles the curve from experiments. We also explored the effects of viscosity
on the final particle correlation, and on the spectra of flow coefficients, and found that
viscosity kills the higher harmonics.
The same method can be used to study other perturbations to the background. In
particular, we studied fluctuations that appear near the critical temperature produced by
Quark Gluon Plasma clusters undergoing a Rayleigh type collapse, and suggest that the
observed widening in rapidity correlations may be an indication of sound propagating
from such fluctuations.
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