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Finite Element Method for the Viscous Cahn-Hilliard Equation with Logarithmic Potential

WANG Zhili, WANG Danxia, JIA Hongen

(College of Mathematics, Taiyuan University of Technology, Taiyuan 030024, China)
Abstract: [ Purposes ] A finite element method for solving viscous Cahn-Hilliard equations with logarithmic potential is presented.
[Methods |For the logarithmic potential functions, the domain of the function F (u) extends from (—1,1)to (—co, 4 <o) by
regularization. Then a novel numerical scheme is proposed, and the second order scheme is adopted for the time, and the mixed
finite element method is adopted for discretization in the space. Through theoretical analysis, the proposed numerical scheme is
proved to be unconditionally energy stable and the error estimates are calculated. [ Findings ]Finally, several numerical examples are
given to verify the theoretical parts. [ Conclusions]The results show that the theoretical analysis is consistent with the results of the
numerical examples.

Keywords: logarithmic potential; viscous Cahn-Hilliard equation; mixed finite element method; second order scheme
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