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Reaction fronts and swimming microbes in laminar flows:
Invariant manifolds and one-way barriers
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We present experiments on the effects of laminar flows on the motion of
swimming microbes and on the motion of the excitable Belousov-Zhabotinsky
chemical reaction. We test theories that predict invariant manifolds -- “burning
invariant manifolds” (BIMs) for front propagation and “swimming
invariant manifolds” (SwIMs) for self-propelled tracers -- that act
as one-way barriers for both of these systems. We present
results from several experiments: (a) BIMs blocking reaction
fronts in a range of 2-D and 3-D vortex-dominated flows;
(b) SwiMs blocking motion of swimming bacteria and
eukaryotic microbes in a microfluidic hyperbolic flow in
a cross channel; and (c) on-going experiments about the
behavior of swimming microbes in vortex flows.
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