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This study proposes a correction of numerical errors in the Finite-Difference Time-Domain (FDTD) method with the time-
development equations using higher-order differences and including current sources. The FDTD method (Yee 1966) is a
numerical method for solving the time development of electromagnetic fields by approximating Maxwell’s equations in both
space and time with the finite difference of the second-order accuracy. FDTD(2,4) uses the fourth-order spatial difference
(Fang 1989; Petropoulos 1994).

Although numerical errors in the phase velocity of FDTD(2,4) are smaller than that of FDTD(2,2), the Courant condition of
FDTD(2,4) is more restricted than that of FDTD(2,2). Recently, a numerical method has been proposed to relax the Courant
condition and reduce the numerical errors in the phase velocity (Sekido & Umeda 2023). However, it has been found that
there arises a large numerical error in the charge conservation law if the time-development equations including current sources
are discretized with a higher-order finite difference in space. In the present study, the numerical error is suppressed by adding
correction terms to the time-development equations of a higher-order FDTD.

AWZETI1E. BIRIR % &1 FDTD (Finite-Difference Time-Domain) IEICBW T, KRIRERICEIIEEED 2 AW
WAL 2 BERREDBIERIT o7z, FDTD i, ERFORHEIEEL B BEFEFETH D, EHeRHE D22 X
FEHE D757 Maxwell HFERZELT 2 Z 2 TRD SN B (Yee 1966), FEFH CRUEIRENIAFAE T 2130, HEHIK
HTHEEAKEZ D BERPRBIEOMENE Z 2 L Vo REANTEET 2, CUODORERWET 2720, 2L
DIEDZEDNEE % 4 RFEE ¥ U7- FDTD(2,4) 53R X L7z (Fang 1989; Petropoulos 1994) %3, Courant 555 & D i
L2 WSHEEIZ T\, 2T, FDTD(24) ORI ENICEEMIIEZIEBMNS 2 Z ¥ T, Courant 5% %
ML oM HEEEAEZIZ 7-FE2 W72 2% L7 (Sekido & Umeda 2023), L2 L. BHEZ 2 LEMRER D%
MZEDEBIREEL L2 & 2 ICEREFIICB O THEN R EZNE T, BEGOREPEC 2 ZePHL L E o 72,
FDTD(2,2) TIXZ D & 5 BREHIIFEL RV e h 5, AW TIE FDTD2,4) OIRFHEIFERICEIEHEZEMT 2 Z &I
&b, BREFERNCB T 2 BENZREZ IS 2 2 2128 LTz,



