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Abstract: I will describe a new numerical effort to solve Einstein gravity in 5-dimensional asymptotically Anti de Sitter spacetimes (AdS). The
motivation is the gauge/gravity duality of string theory, with application to scenarios that on the gravity side are described by dynamical,
strong-field solutions. For example, it has been argued that certain properties of the quark-gluon plasma formed in heavy-ion collisions can be
modeled by a conformal field theory, with the dual description on the gravity side provided by the collision of black holes. As a first step towards
modeling such more general phenomena, we initially focus on spacetimes with SO(3) symmetry in the bulk; i.e., axisymmetric gravity, dual to states
with spherical or special conformal symmetry on the boundary. For a first application we study quasi-normal ringdown of highly deformed black
holes in the bulk. Even though the initial states are far from equilibrium, the boundary state is remarkably well described as a hydrodynamic flow
from early times. The code is based on the generalized harmonic formulation of the field equations, and though this method has been shown to work
well in many asymptotically flat scenarios, there are unique challenges that arise in obtaining regular, stable solutions in asymptotically AdS
spacetimes. I will describe these challenges, and the way we have addressed them.

Pirsa: 12060014 Page 1/32



Pirsa: 12060014 Page 2/32



Pirsa: 12060014 Page 3/32



Pirsa: 12060014 Page 4/32



Pirsa: 12060014 Page 5/32



Pirsa: 12060014 Page 6/32



Pirsa: 12060014 Page 7/32



Pirsa: 12060014 Page 8/32



Pirsa: 12060014 Page 9/32



Pirsa: 12060014 Page 10/32



Pirsa: 12060014 Page 11/32



Pirsa: 12060014 Page 12/32



Pirsa: 12060014 Page 13/32



Pirsa: 12060014 Page 14/32



Pirsa: 12060014 Page 15/32



Pirsa: 12060014 Page 16/32



Pirsa: 12060014 Page 17/32



Pirsa: 12060014 Page 18/32



Pirsa: 12060014 Page 19/32



Pirsa: 12060014 Page 20/32



Pirsa: 12060014 Page 21/32



Pirsa: 12060014 Page 22/32



Pirsa: 12060014 Page 23/32



Pirsa: 12060014 Page 24/32



Pirsa: 12060014 Page 25/32



Pirsa: 12060014 Page 26/32



Pirsa: 12060014 Page 27/32



Pirsa: 12060014 Page 28/32



Pirsa: 12060014 Page 29/32



Pirsa: 12060014 Page 30/32



Pirsa: 12060014 Page 31/32



Pirsa: 12060014 Page 32/32


