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Time Domain RCS Analysis of Spherical Scattering Objects
using the Cagniard—de Hoop (CdH) Method
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Abstract

Radar Cross Section (RCS) is a fundamental parameter for quantifying the electromagnetic detectability of a target
and plays an important role in stealth technology and radar system design. In this paper, the Cagniard-de Hoop (CdH)
method is applied to the RCS analysis of spherical targets and validated through comparison with the classical
Mie-series solution. While the Mie series provides accurate frequency-domain solutions for Perfectly Conducting (PEC),
dielectric, and coated spheres, the CdH method directly computes transient time-domain scattering responses using a
one-sided Laplace transform and a slowness-based formulation without requiring an inverse Laplace transform. Combined
with the electromagnetic reciprocity theorem, the CdH formulation can also be extended to multilayered structures and is
particularly suitable for broadband pulse radar analysis. Numerical results show excellent agreement between the CdH
and Mie-series solutions, demonstrating the effectiveness of the CdH method for time-domain electromagnetic scattering
analysis. Furthermore, the proposed approach provides a foundation for future extension to arbitrarily shaped scatterers.
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