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Abstract: Many flows encountered in our
daily lives involve a moving boundary. The
shape of a raindrop, for example, evolves as it
falls through the air. Likewise, the free
surface of a river deforms as it encounters
obstacles. While the mathematical ingredients
required to describe such flows have been
known since the late 19th century and are
encapsulated in the Navier-Stokes equations,
solving complex flows with a moving
boundary or interface still poses significant
challenges and provides stimulating crossdisciplinary research opportunities. The
question at the centre of the research I will
present is “if information about the evolution
of a moving interface is available, can we
indirectly infer unknown properties of the
flow?” Such a question falls in the realm of
inverse problems for which one knows the
effect but is looking for the cause.
Specifically, I will talk about how it is
possible to estimate the fluid properties of
lava just by looking at how it flows or what is
the best way to rotate a pan to cook the
perfect crêpe.

2003 working on the development of
numerical methods to better understand the
flow of thin liquid films and droplets on
complex textured surfaces for coating
applications. From 2003 to 2006, he was a
PostDoc at the Fraunhofer Institute for
Industrial
Mathematics
(Kaiserslautern,
Germany) in the Marie-Curie Research
Training Network MAGICAL (Mathematics
for the Glass Industry Computations and
Analysis). Prof Sellier started at the
University of Canterbury as a lecturer in
Theoretical Fluid Mechanics in 2006 and now
leads the Interfaces and Inverse Problems lab
(I&IP) — see link here. His research interests
are broad but typically revolve around
modelling free surface or multiphase flow
phenomena at small scales for which capillary
and wetting phenomena dominate (droplets
and thin film flows) or at large geophysical
scales (river or glacier flows). Prof Sellier’s
other area of research expertise is related to
inverse problems for which one tries to infer
the unknown causes of observed phenomena.
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