
1

Pattern Formation in Reactive-Fluid Systems
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Highly nonlinear mechanisms for pattern formation
have been extensively studied due to the important role
they play in Nature. The characteristic discrete nature of
the biological systems (cellular compartment) has been
recently analyzed. Nevertheless, many of these process-
es occur in a fluidic medium where hydrodynamic prop-
erties are especially relevant. Just no name a few ex-
amples; reactant pollutants dispersed in the atmosphere
or in oceans; cells in living organisms are embedded in
fluids, etc. We will present an analysis of the different
properties characterizing the fluids on pattern formation.
We consider typical pattern-forming reactions (Belousov-
Zhabotinsky reaction like) with and without cell com-
partment but always in a liquid environment. Different
instabilities are considered and the effect on the patterns
observed analyzed. A first part of the contribution is
devoted to the effect of external forcings on these sys-
tems. A well controlled turbulent flow can be generated
that helps analyzing the effect of the different parame-
ters on the patterning. Gravity modulations (Faraday
type) or centrifugal instabilities (Taylor problem) among

others will be considered in this context. A second part
of the contribution considers gravity and density forces
to be compatible with the propagation velocity of the
patterns, so that interaction can be analyzed. Typical
gravitational instabilities will be considered by changing
viscosities and densities of the fluids under study.

Experimental demonstrations of the different cases dis-
cussed will be shown and the results complemented and
understood by theoretical and numerical analysis.
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