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ABSTRACT

Sample size elfect on ferromagnetic resonance (FMR) in polycrystalline MgFe.(, has been investigated. The
signal intensity (S), resonance field {H,,) and line width (AH) were found to increase proportionally to r°
with the increase of sample radius. The r-dependence of S means the complete penetration of rf-field into
the sample, and Lhe broadening of AH due 1o the sample size appears to be closely related to the amount
of scattering sources like pores. Meanwhile, the values of H,., (0) and AH (3) obtained by extrapalating the
data of H,.. (r) and AH (t) measured at several sizes to r=0, were in good agreement with those calculated
usimg the Schlomann’s equations for mternal field and AH, respectively. This result indicates that the discrepa-
ncy between the measured FMR parameters and those calculated by Schlomann’s equation could be ascribed
to the effect of sample size. Thus it is suggested thal Lhe size effect on FMR should be removed for the
analysis of the FMR parameters. Meanwhile, our result for the size dependance of AH was found te be contradi-
ctory to those reported hy Dionne, where AHecl/r at a given surface roughness. This discrepancy appears
to arise from the difference in the definition of reading the line width.
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Fig. 1. XR[} pattern of ithe polycrystalline MgFe.(Q,
(®; spinel phase).
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Table 1. The Saturation Magnetization, Theoretical
Density, Expernimenial Densily, Porosity and

W Measured from the Polycrystalline
MgFe,Q,.
4 M, Dite D..,. | porosity
sample B ma
(G) | (g/cm) | (g/cm®) (%)
MgFe:0 | 1454 4.52 4.23 6.4 41.1
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Fig. 2. SEM photograph of the spherical sample with
r=0.451 mm.
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Fig. 3. FMR absorption signals of polycryslalline Mg
Fe,(0, measured as a function of sample radius.
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Fig. 4. The sample size dependence of u” obtained
from FMR signals.
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Fig. 5. The size dependence of (a) Sy (b) Hes and ()
AH measured from the polycrystalline MgFe, 0,
(the solid lines denote the best fitted results
with %, and the symbol (V) means the half po-
wer line width).
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Table 3. The Numerical Values of Each Line Width

Component Contributing to AH(0).
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