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A decoupling method for solving Cahn-Hilliard-Hele-Shaw system with
logarithmic potential and variable mobility
GUO Yayu, JIA Hongen
(College of Mathematics, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In this paper, a decoupling of the mixed finite element method for solving Cahn-
Hilliard-Hele-Shaw system with logarithmic potential and variable mobility is proposed. The
temporal discretization of the Cahn-Hilliard equation is based on a convex-splitting of the energy
functional with the mixed finite element method used in space. By using the pressure projection
technique, the pressure gradient is updated in Darcy equation so that at each time step we just
need to solve a Possion equation. For the logarithmic potential, we make the domain for the den-
sity function of free energy, which is extended by using the regularization procedure. Further,
the stability of the proposed methods are established. Finally, numerical experiments are conduc-
ted to illustrate the theoretical analysis.
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