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A Hybrid PSTD/FVTD Method for Mixed- scale
Electromagnetic Problems

DENG Cong, PENG Da, YIN Wen-lu, CHAI Shus lian, MAO Jur jie
( College of Electronic Science and Engineering, National Uriv. of Defense Techmlogy, Changsha 410073, China)

Abstract: A hybrid technique combining the Pseude-Spectral Time- Domain method with the Finite-Volume Time- Domain method is
presented to solve 3-D mied scale problems, which contain both electrically large and relatively homogeneous regions and electrically
small fine details in computatbnal electiomagnetics. FVID is suitable for electrically small problem but suffers from lage numerical
errars for electrically large-scale regions. The PSI'D method, on the other hand, is accurate and efficient for regions with large and
relatively homogeneous materials, but is low in efficiency for electrically small structures. The hybrid method overcomes disadvantages
and unies advantages of either method mentioned and is potentially more useful. A least square based quadmatic polynomial
reconstuction method is developed for FVTD to reduce the reflection brought by the boundary of the algorithms, then an overlapping grids
scheme and a no overlapping grids scheme are presented. Numerical examples demonstrate that the method proposed enjoys high level of
precision and strong capability in region analysis.
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Fig. 1 Hybrid algorithm without ovedapped grids

Fig.2  Hybrid algorihm with overlapped grids
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