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Analysis of Scattering Properties for Magnetic Absorbing Particles
at the Radar Wave Band
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Abstract This paper analyzes the light-scattering properties of the widely-used nanometer or micrometer absorbing
magnetic particles at radar wave band based on Mie scattering theory. the effects of the permeability, refractive
index and particle sizes on the scattering characteristics are analyzed. The scattering characteristics including
scattering intensity, absorption coefficient, scattering coefficient and etc. by magnetic and non-magnetic particles
are also compared analytically as well as those by absorbent and transparent particles. Numerical results indicate that
the permeability variation has influences on the scattering characteristics such as scattering intensity and absorption
property. It is found that the absorption ability increases and back scattering characteristic decreases towards high
permeability while its effect on the particles scattering characteristics is restricted simultaneously by the complex
refractive index.
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Fig.1 3D plot of total intensity (I) as a function of the scattering angle (§) and permeability (z.) for 8 ym

absorbing particle at the 8 mm wave band
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Fig.2 3D plot of total intensity (I) as a function of the scattering angle (¢) and permeability (y.) for different sizes

absorbing particle of m=11.87—j0. 56 at the 8 mm wave band
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Fig. 3 Curves of scattering coefficient (K,,) and absorption coefficient (K,,) as a function of the image part of the

refractive index () and permeability (z.) for 8 ym magnetic and non-magnetic particle at the § mm wave band
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