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Abstract: In this talk, I will discuss a flow of an
electrolyte in a shallow annular layer, a typical
setup used in physical modelling of hurricanes
and in various electromagnetic stirring
applications. The fluid motion is caused by an
azimuthally acting Lorentz force appearing when
a radial current passes through the electrolyte
layer placed on top of a magnet with a vertical
polarisation. A small electrolyte depth and the
circumferential direction of the driving force
suggest that the flow in such a system should be
essentially uni-directional and could be described
by approximate quasi-two-dimensional equations.
Surprisingly, not only the flow is fully threedimensional, but also multiple flow solutions exist
for the same set of governing parameters. Their
stability analysis reveals that only one of such
solutions leads to the appearance of azimuthally
periodic vortex patterns observed in experiments.
However, this solution ``disappears'' via a saddlenode bifurcation removing the necessary
condition for vortex instability while it is still
observed experimentally. A further analysis
undertaken to resolve this apparent contradiction
reveals even more intricate features, topology and
physical mechanisms driving such a deceptively
simple flow that distinguish it drastically from its
counterparts studied in very similar geometries
previously.
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