MATHEMATICAL PHYSICS SEMINAR

Rutgers University
Hill Center - Room 705

Grain growth with surface effects: coupled mean curvature
motion and surface diffusion

Amy Novick-Cohen, Technion-Israel Institute of Technology
Thursday, October 11, 2012 - 2:00 PM

Abstract

A very large number of studies have been undertaken which focus on
grain growth in polycrystalline specimens, relatively few take into ac-
count the finiteness of the specimen and the effects of the ambient at-
mosphere. Resultant phenomena may include pitting, hole formation,
possible acceleration though more typically slowing of grain boundary
motion, annihilation of small grains accompanied by a transition from
convexity to concavity of their exterior surface, and understanding
such phenomena is crucial in controlling the stability of thin films.
Analysis of these effects involves a system of equations in which mo-
tion by mean curvature is coupled with surface diffusion. In certain
thin film geometries, a partial decoupling of the two motions occurs
and the motion of the grain boundary becomes prescribed to leading
order by the evolution of the exterior surface. We plan to discuss some
of the phenomena and some of the mathematics behind the models,
as well as to give some indication of how our results may be influen-
tial in the measurements of the kinetic coefficients for mean curvature
motion and surface diffusion.
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