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Experimental studies of pinned and unpinned reaction fronts in
two-dimensional, vortex-dominated flows1 LAURA SKINNER2, JOSEPH-
JOHN SIMONS, TOM SOLOMON, Bucknell University — We present experi-
ments that study the propagation and pinning of reaction fronts in laminar, two-
dimensional fluid flows. The flows are forced using magnetohydrodynamic tech-
niques and are composed of vortex chains and arrays with or without an imposed
wind. The reaction fronts are produced by the excitable, ferroin-catalyzed Belousov-
Zhabotinsky chemical reaction. We consider how the addition of time-periodic os-
cillations of the flow can affect the pinning of reaction fronts.3 Furthermore, we
measure the speed at which reaction fronts propagate in the flow, looking for scaling
of the measured front propagation speed with the non-dimensional reaction-diffusion
(no flow) speed. We analyze all of these results by considering the role of one-way
barriers produced by “burning invariant manifolds.”4
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