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We apply the dynamical systems tools to study the linear dynamics of a self-interacting scalar field
trapped on a DGP brane. The simplest kinds of self-interaction potentials are investigated: (a) constant
potential, and (b) exponential potential. It is shown that the dynamics of DGP models can be very rich
and complex. One of the most interesting results of this study shows that dynamical screening of the
scalar field self-interaction potential, occurring within the Minkowski cosmological phase of the DGP
model and that mimics 4D phantom behaviour, is an attractor solution for a constant self-interaction
potential but not for the exponential one. In the latter case gravitational screening is not even a critical
point of the corresponding autonomous system of ordinary differential equations.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Since the discovery that our universe can be currently undergo-
ing a stage of accelerated expansion [1], many phenomenological
models based either on Einstein General Relativity (EGR), or using
alternatives like the higher dimensional brane world theories [2],
have been invoked (for a recent review on the subject see Ref. [3]).
The latter ones, being phenomenological in nature, are inspired by
string theory.

One of the brane models that have received most attention in
recent years is the so-called Dvali–Gabadadze–Porrati (DGP) brane
world [4].2 This model describes a brane with 4D world-volume,
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that is embedded into a flat 5D bulk, and allows for infrared
(IR)/large scale modifications of gravitational laws. A distinctive in-
gredient of the model is the induced Einstein–Hilbert action on the
brane, that is responsible for the recovery of 4D Einstein gravity at
moderate scales, even if the mechanism of this recovery is rather
non-trivial [6]. The acceleration of the expansion at late times is
explained here as a consequence of the leakage of gravity into the
bulk at large (cosmological) scales, so it is just a 5D geometrical
effect, unrelated to any kind of mysterious “dark energy”.

As with many IR modifications of gravity, there are ghosts
modes in the spectrum of the theory [7,8].3 Nevertheless, study-
ing the dynamics of DGP models continues being a very attractive
subject of research. It is due, in part, to the very simple geometri-
cal explanation to the “dark energy problem”, and, in part, to the
fact that it is one of a very few possible consistent IR modifications
of gravity that might be ever found.

3 In fact there are ghosts only in one of the branches of the DGP model; the
so-called “self-accelerating” branch, or self-accelerating cosmological phase [9].
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