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A study on computational electromagnetics for global electromagnetic
compatibility
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In this research, simulation techniques for natural electromagnetic
phenomena are developed. First, | developed a perfectly matched layer (PML) to absorb waves at
boundaries of a computational domain with the shape of spherical sectors. The numerical measurements

show that the developed PML has effective absorbing performance. Second, | developed an
identification method of electron density profile in the D-region of the ionosphere by using the
VLF/LF waveguide propagation simulation. If the identification parameters are appropriate,
approximated profiles can be obtained. Third, the weighted Laguerre polynomial finite difference
time domain (WLP-FDTD) method was considered as an effective simulation for electromagnetic wave
propagation in the lithosphere. The WLP-FDTD method shows extremely high performance for the
simulation, and is about 3000 times faster than the conventional FDTD method.
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