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Abstract

We measured RF absorbing characteristics of a ferrite sample using a cavity-perturbation method combined with an
electromagnetic simulation. In this method, high dimensional accuracy is not needed in the measured sample in contrast
with the Nicolson-Ross-Weir (NRW) method. Then, this method is adequate for confirming the measurement results with
the NRW method. In this paper, we present the design of the rectangular cavity for measurement, the measurement results
for the HF70 ferrite, and comparison of them with those from the NRW method.
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Figure 1: (Upper) relative electric permittivity and (lower)
magnetic permeability of the HF70 ferrite measured by
NRW method. In the inset of the lower figure, the ordinate
is magnified.
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Table 1: Resonant Frequencies of the Rectangular Cavity

m, n, p Frequency (GHz)
1,0,1 1.504
1,0,2 1.986
1,0,3 2.599
2,0,1 2.712
2,0,2 3.007
0,1,1 3.090
1,1,0 3.269
1,0,4 3.269
0,1,2 3.352
L1 3.354
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Figure 2: Electromagnetic field patterns of resonant modes used in our measurement. The upper row shows the electric
fields and the lower one shows the magnetic fields. The color in the arrows indicates the relative intensity of the fields.
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Figure 3: (a) Three-dimensional image of the rectangular cavity, and (b) the photograph of the assembly of the cavity. At
this time, the antenna probe was connected to the Port 1 for measurement.
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Figure 4: (a) — (¢) Measured reflection coefficients (Si1) around the resonant frequencies of the TE101, TE102, TE103,
TE201, and TEO11 modes, respectively. The left figures show the absolute values of Si; as the functions of frequency
and the right figures show those polar representations. The dashed and solid lines show S;; with and without the ferrite

sample, respectively.
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Figure 6: Contour plots of (upper) simulated frequency
change (Af), and (lower) change of the inverse of the
unloaded Q [A(1/Q)] in the TE101 mode. The position of
the ferrite sample is Position A in Fig. 5(a). The abscissa
shows the real part of the permeability of the ferrite sample
and the ordinate shows its imaginary part. Each grid point
shows the simulated (x,, 1) point.
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Table 2: Changes of the Resonant Frequencies and the
Inverses of the Q Factors

Frequency change Q-factor change (inverse)

Mode "
Af[MHz] A(1/Q) [107%]
TE101 ~0.913 (+0.01) 23.3 (£0.14)
TE102 ~0.399 (+0.026) 16.3 (£0.27)
TE103 0.082 (+0.001) 17.9 (£0.27)
TE201 0.202 (+0.009) 21.8 (+0.64)
TEO11 0.538 (+0.021) 18.6 (& 0.36)
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Figure 7: Comparison of the measured complex

permeability with the NRW method (solid and dashed
lines) and the cavity-perturbation method (circles and
squares).
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