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Reissner-Nordstrom black holes and thick domain walls

Rafal Moderski*
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Marek Rogatko'
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(Received 9 October 2003; published 20 April 2004)

We solve the equations of motion numerically for real self-interacting scalar fields in the background of a
Reissner-Nordstrom black hole and obtain a sequence of static axisymmetric solutions representing thick
domain wall charged black hole systems. In the case of an extremal Reissner-Nordstrom black hole solution we
find that there is a parameter depending on the black hole mass and the width of the domain wall which
constitutes the upper limit for the expulsion to occur.
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Previous studies concerning the interaction of branes and black holes suggested that a small black hole
intersecting a brane may escape via a mechanism of reconnection. Here we consider this problem by
studying the interaction of a small black hole and a domain wall composed of a scalar field and simulate
the evolution of this system when the black hole acquires an initial recoil velocity. We test and confirm
previous results, however, unlike the cases previously studied, in the more general set-up considered here,
we are able to follow the evolution of the system also during the separation, and completely illustrate how
the escape of the black hole takes place.
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Hunting for topological dark matter with
atomic clocks
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Astrophysical effects
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Detalls of the simulation

®* model

Black hole with either angular momentum or charge

Initially planar domain wall

Axial symmetry (2D simulation)

Crank-Nicholson method 7 )\ |

Kerr-Schild-type coordinates
Minkowski solution as a boundary condition at the outer boundary
Inner boundary of the domain below the outer horizon (no boundary conditions)

Causality under the horizon imposed during the discretisation
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summary

Domain wall transits are an active area of research.

There exist observational campaigns, both terrestrial and
astrophysical.

Domain walls seem to be stable under the black hole
transits

Angular momentum of the black hole have a little impact
on the results
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