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Adiabatic Hydrodynamization: a Natural Framework
to Find and Describe Prehydrodynamic Attractors
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One of the main challenges in the theory of heavy ion collisions is understanding how an initial state of two
highly Lorentz-contracted nuclei acquires the features of a hydrodynamic plasma in a characteristic time of
1 fm/c. Arguably, the most successful descriptions of this out-of-equilibrium stage have been established
by finding so-called “attractor”solutions in the various (simplified) theories that attempt to capture out-of-
equilibrium dynamics of QCD. These attractors are characterized by a loss of sensitivity to the initial condi-
tions, which is achieved because the kinetic theory is dynamically driven to a preferred “attractor surface”in
the phase space of the theory, often well before hydrodynamization in weakly coupled kinetic theory.

In this context, the adiabatic hydrodynamization framework [1,2] is a promising candidate to describe and
characterize attractors in a model-independent formulation. In principle, all that needs to be done is to estab-
lish the dominance of an effective ground state in the dynamics of the system. This was done analytically in
[2] for the first stage of the bottom-up thermalization scenario [3], demonstrating a dynamical reduction in the
number of active degrees of freedom much earlier than the hydrodynamic regime. A key observation made
in [2] was that such effective ground states may require a time-dependent change of coordinates for their
dominance to be manifest. Ultimately, such a change of coordinates is one of the defining characteristics of
the sought attractor solution, and therefore it becomes imperative to define a procedure to find the “optimal”
coordinate transformation for a given theory. In this talk, we will lay out a candidate for such a procedure
and will consider the example of collision-driven dynamics in the Bjorken-expanding kinetic theory of a dilute
gluon gas to demonstrate the effectiveness of this method to describe attractor solutions. We will then lay out
the path to explore more realistic descriptions of the expanding QGP, including the later stages of bottom-up
thermalization, and the transverse expansion of the medium.
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