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Abstract: Dielectric permittivity, a fundamental parameter of materials, is generally considered to be positive for conven-
tional materials. Inspired by the negative parameters in metamaterials, Fan and his co-workers focus on the negative permit-
tivity of percolative composites consisting of conductive filler dispersed in the insulative matrix and pioneer the experimental
and theoretical study on epsilon-negative materials. When the content of conductive fillers is above but still near the percola-
tion threshold in the conductor-insulator composites, the negative permittivity will be achieved by the low-frequency plasmon-
ic state in the conductive percolative network with inductive character, while the frequency dispersion of negative permittivity
can be effectively adjusted by the LC resonance due to the capacitive character of isolated conductive fillers. Percolative com-
posites provide a more flexible method for the design and regulation of epsilon-negative property because the conductive fillers
have many choices in phases, metal or carbon, and in the morphology of sheet, fiber or particle. Moreover, polymer or
ceramics can both serve as matrix. The epsilon-negative materials have potential applications in electromagnetic attenuation,
capacitor, microwave antenna, and wireless power transmission.
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Fig. 1 Optical images of Fe/Al,O; cermets with different Fe content ']
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Fig. 2 Shematic of in-situ preparation process and dielectric spectra of Ni/Al,O; composites
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