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Permeability and Permittivity Spectra of Ferromagnetic Compos-
ites at High Frequencies XIAOKAI ZHANG, ERIK PEARSON, KARL UNRUH,
JOHN XTAO, Dept. Physics & Astronomy, Univ. of Delaware — Composites with
submicron and nanometer-sized ferromagnetic particles embedded in a dielectric ma-
trix are very promising for a variety of high frequency applications. In particular,
these materials offer the potential for exhibiting a high permeability and permit-
tivity, as well as low power losses at operating frequencies. In order to study the
effect of the size, shape, and volume fraction of the ferromagnetic component on the
microwave properties of these composites, we have prepared a series of samples with
varying particle sizes, shapes, and volume ratios in a polymeric matrix. The mag-
netic and dielectric properties of these samples have been measured in the frequency
range from 100 kHz to 18 GHz and compared with the effective medium theory.
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