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Precise evaluation of material constants of multiferroic ferrites by cavity
perturbation method
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Independent measurement of the complex permeability and permittivity of
multi-ferroic ferrites at GHz frequency was attempted using a cavity resonator by perturbation
method. Synthesis and morphology control of ferrites were investigated by polymerizable complex
method. Synthesized powder of various ferrites from the raw material include chloride was plate-like

crystal with relatively higher aspect ratio. To prepare the sample for the measurement using cavity
resonator, molding of ferrites were investigated by slip casting method. The slurry which
relatively has low volume fraction of ferrite particle, was successfully molded and sintered.
Complex permeability and permittivity of ferrites were evaluated by the S-parameter measurement.
Only complex permittivity was measured by perturbation method with cylindrical cavity resonator. A
clear similarity with the complex permeability cannot be confirmed in the measurement results by the
cavity perturbation method.
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Fig.1 SEM images of Sr;Co,Z-type hexaferritres synthesized from (a) nitrate precursor and
(b) chloride precursor.
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Fig.2 Surface XRD pattern of Sr3Co,Z-type hexaferritre sintered at 1473 K for 5h in air.
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Fig.3 Shear rate dependence of Viscosity for the Fig.4 Relationship between relative density of
slurry with various volume faction of Sr;Co,Z sintered ferrite and the amount of dispersant
hexaferrite. added in slurry.
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Fig.5 Appearance photo images of sintered Sr;Co,Z hexaferrite, (a) as-sintered
and (b) after cutting and polishing.
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Fig.7 Relative complex permittivity spectra of Sr;Co,Z hexaferrite measured by
perturbational method and coaxial method.
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