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Interaction of mean curvature flow and diffusion
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We consider a hypersurface � embedded in Rd with some quantity on it whose concentration c
varies along the surface �. The energy of the system is given by

E(�, c) :=

Z

�

G(c)

with a sufficiently smooth energy density G : R ! R. We are interested in how the system evolves
to decrease the energy most efficiently while conserving the total mass of the quantity.

Mathematical formulation. Formally, a (L2, H�1)-gradient flow of the energy functional above
leads to the following equations

(
V�(t) = g

�
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�
H�(t)

@�c(t) = ��(t)G0(c)(t) + g
�
c(t)

�
H2

�(t)c(t)
on �(t) for all t 2 [0, T ](1)

where V�(t) is the normal velocity of the evolving hypersurface �(t) and H�(t) its mean curvature.
Further, the normal time derivative is denoted by @� and ��(t) is the Laplace-Beltrami-Operator on
�(t). For short notation we use g(c) := G(c)�G0(c)c.

Results. We state a short time existence result of (1) and discuss the (non-) preserving of convexity
and mean convexity of the hypersurface.

Acknowledgments: The author would like to thank her advisors Prof. Dr. Helmut Abels and Prof.
Dr. Harald Garcke for their time and the interesting discussions. Also, she is grateful for the financial
support by DFG Graduiertenkolleg GRK 1692 Curvature, Cycles, and Cohomology.


