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Efficient Method to Reduce the Numerical Dispersion in the Alternating
Direction Implicit Finite-Difference Time-Domain Algorithm
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Abstract: To reduce the large numerical dispersion error for the alternating direction implicit fi-
nite-difference time-domain method (ADI-FDTD), an isotropic ADI-FDTD method with low nu-
merical dispersion error was presented. Firstly, the isotropic difference templates were intro-
duced to approximate the differential in the ADI-FDTD method, and the weighting coefficients of
difference terms were determined for implementing isotropic numerical dispersion; Then the per-
mittivity and permeability were adjusted manually to reduce the numerical dispersion error in any
directions. Therefore the simulation accuracy and efficiency can be improved effectively for time
domain problems with some finite bandwidths. Simulation results show that the proposed method
is nearly free from dispersion for a monochromatic frequency, and the numerical dispersion error
is decreased approximately by 1% compared with the ADI-FFDTD method in the optimizing fre-
quency band.
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