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We present our work on a class of brane-world models that consist of a flat 3-brane embedded in a five-
dimensional bulk space filled with a fluid that satisfies a non-linear equation of state of the form p = γρλ,
where p is the ‘pressure’and ρ is the ‘density’depending on the fifth space coordinate, and γ, λ are parameters.
We show that for γ < 0 and λ > 1, it is possible to obtain a regular and physically plausible solution that
satisfies the null energy condition and successfully localizes gravity on the brane. Such regular behavior was
not feasible in the framework of previous studies where we modelled the bulk content by a fluid satisfying a
simple linear equation of state. The importance of the regular solution derived from a non-linear fluid lies in
the fact that it can serve to revive the so-called self-tuning mechanism as an approach to the cosmological con-
stant problem. We also present current work that explores the possibility of finding a field-theory realization
of the non-linear equation of state.
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