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From experiment to theory:
Modelling localised spots on the surface of a ferrofluid

Abstract:

Localised patterns, where a finite patch of heterogeneous solution is surrounded by a homogeneous flat
state, are observed in many experiments and numerical simulations. However, our mathematical understand-
ing of such structures remains extremely limited, especially in two spatial dimensions (and higher). In 2005,
localised axisymmetric spots were observed on the surface of a magnetic fluid, known as a ferrofluid, after a
uniform magnetic field was applied vertically through the ferrofluid.

In this talk I will introduce the ‘Rosensweig instability’ ferrofluid experiment and discuss how the problem
has been studied via experimental and numerical collaborations. I will then discuss how one can mathemat-
ically study localised patterns by using tools from dynamical systems. Finally, I will look at the additional
problems with trying to rigorously prove the existence of localised patterns on the surface of a ferrofluid.
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