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Structure-preserving Method for Strongly Coupled Two-dimensional
Fractional Schrodinger Equations

TAN Feng, RAN Maohua, LIU Yang

(School of Mathematical Sciences, Sichuan Normal University, Chengdu 610066, Sichuan)

Abstract : The main contribution of this paper is to construct an effective numerical method for preserving the original invariants of
the strongly coupled fractional Schrodinger equations. Firstly, the strongly coupled fractional Schrodinger equations are rewritten into an
equivalent Hamiltonian form by using the order reduction technique and the real and imaginary part separation methods. Then, the Fou-
rier pseudo-spectral method and a variety of partitioned average vector field (PAVF) methods are used in the spatial and temporal di-
rections, respectively, and the corresponding fully discrete numerical methods are established. Theoretical and numerical results show
that these obtained PAVF methods can preserve the original energy of the studied model, but only the PAVF-P method can preserve the
original energy and mass.

Keywords : Hamiltonian system; coupled Schrodinger equation; average vector field method ; Fourier pseudo-spectral method
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