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Supressing Numerical Errors from Current Desities in Higher-Order Finite-
Difference Time-Domain Method
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The objective of the present study is to suppress numerical errors arising from current densities in higher-order FDTD
(Finite-Difference Time-Domain) methods. The FDTD method is a numerical approach for solving time-development
of electromagnetic fields by approximating Maxwell’s equations with finite differences of second-order accuracy in both
time and space (Yee 1966), which is referred to as FDTD(2,2). FDTD(2,2) has problems such as numerical oscillations
in discontinuous waveforms. Consequently, numerical methods with higher-order finite differences were developed.
However, FDTD(2,4) (Fang 1989; Petropoulos 1994) and FDTD(2,6), which uses fourth and sixth-order spatial differences,
respectively, have certain issues such that the Courant conditions are more restricted and that numerical errors arise in the
time-development equations including current sources. In this study, a higher-order differential term including Laplacian
operator is added to FDTD(2,6) (Sekido+2024) to relax the Courant condition and to suppress numerical oscillations.
As a result, while the Courant number could be relaxed, the numerical error remained in the high wavenumber range.
Furthermore, numerical errors from current densities in FDTD(2,6) are suppressed by introducing correction terms to the
time-development equations.
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