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High Order Average Vector Field Method of the Allen-Cahn Equation

HE Xuejun, ZHAO Xin, SUN Jiangiang
(College of Information Science and Technology, Hainan University, Haikou 570228, China)

Abstract: Allen-Cahn equation is a class of important equation describing fluid dynamics and reaction diffusion problems in material
science. The energy of the Allen-Cahn equation has the dissipation property. That is to say, the energy of the Allen-Cahn equation
will gradually diminish with time. In numerical simulations, it is significant to design a numerical format which can accurately pre-
serve the energy dissipation property of the Allen-Cahn equation in simulating evolution of the equation. The current numerical for-
mats which can preserve the energy dissipation property of the Allen-Cahn equation are low-order. Recently, the high-order average
vector field method which can preserve the energy dissipative property of the differential equations is constructed, which is a kind of
efficient discrete gradient method. However, few people apply the high-order discrete gradient method to solve the energy-dissipa-
tive partial differential equation at home and abroad. In this paper. a high order scheme of the Allen-Cahn equation is proposed by
the high-order discrete gradient method and Fourier pseudospectral method. The new high-order scheme can well simulate the evolu-
tion behaviors of numerical solutions of the Allen-Cahn equation with long time. Moreover, the new scheme can also well preserve
the intrinsic property of the Allen-Cahn equation with long time.

Key words: high order discrete gradient method; energy-dissipation property; Allen-Cahn equation
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