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CALCULATION OF ELECTROMAGNETIC SCATTERING OF
MULTI-CYLINDERS IN TIME AND FREQUENCY DOMAINS

BASED ON HERMITE EXTRAPOLATION

Tong Chuangming* ** Hong Wei* Xu Feng*

*(State Key Lab of Millimeter Waves, Southeast University, Nanjing 210096, China)
**(Massile Institute, Air Force Engineering University, Xi’an 710018, China)

Abstract The time-domain response of the induced currents on a scattering object irradiated
by a plane wave with a Gaussian pulse in time is expanded as an associate Hermite series in
this paper. Using the isomorphism of the associate Hermite function and its Fourier transform,
the frequency-domain information can be obtained similarly to the time-domain expansion.
According to the corresponding relation between time-domain analysis and frequency-domain
analysis, and using the early-time response and the low-frequency information of the induced
currents, the non-known coefficients in the expansion series can be decided. The entire responses
of the induced currents on the scattering object in both time and frequency domains can be
obtained at one time by simultaneous extrapolation computation using both the early-time
response and the low-frequency information of the induced currents. Electromagnetic scattering
of multi-cylinders are calculated and analyzed based on this extrapolation methodology in this
paper.

Key words Time responses, Frequency responses, Electromagnetic scattering, Extrapola-
tion, Hermite polynomaials
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