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Stationary partitioning in certain grain boundary problems

Certain materials form geometric structures called "grains" in which one finds distinct
volumes of the same semi-solid material that touch but do not mix. This can happen with
semi-molten copper and something like this can also happen with liquid crystals (which are
used in some calculator display screens). People who try to analyze such systems tend to be
interested in the motion of the boundaries between grains (which are often modeled by
mean curvature flow) and the motions of the exterior surfaces of grains (which are often
modeled by surface diffusion flow). Surfaces of constant mean curvature can be stationary
for both flows and can be pieced together to obtain stationary or equilibrium configurations.
The surfaces of constant mean curvature which are axially symmetric have been classified.
Grain boundaries are not usually axially symmetric, but | will describe a model situation in
which they are and one can study the resulting equilibria. | will give a very informal
introduction to the flow problems mentioned above, describe the classification of axially
symmetric constant mean curvature surfaces, and indicate some reasonable questions one
can ask about such problems. This is related to joint work with Amy Novick-Cohen.

Bio: John McCuan is a mathematician who works in the areas of differential geometry and partial
differential equations. He is particularly interested in two-dimensional surfaces in three-dimensional
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wetting.



