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Local Structural Analysis of Sr-La-Co M-type Ferrites
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Sr-La-Co M-type ferrite is known to have high magnetic crystalline anisotropy compared
with conventional M-type Sr ferrite. The site occupation of Co ions in the crystal structure has
been analyzed by neutron diffraction and XAFS (X-ray Absorption Fine Structure)
spectroscopy in order to clarify the correlation between the local structural change and the
improvement of the magnetic anisotropy. The XAF'S analysis has suggested that Co ions were
located in the 4f1, 2a and 12k sites, which showed a good agreement with the results by

neutron diffraction analysis.
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Fig. 1 Crystal structure of SrFei2019. R, S, R* and S* blocks are
components of the crystal structure (The asterisks indicate
blocks rotated 180° around the c-axis)
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Fig. 2 Neutron diffraction patterns of Sro.glLao.2Fe11.4C00.2019
powders at 300K and 723K
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Fig. 3 Example of Rietveld analysis for a neutron diffraction pattern
of Sro.sLao.2Fe11.4C00.2019 powders at 300K
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Table 1 Calculated site occupation of iron and cobalt ions in Sroglag.2Fe11.4C00.2019 analyzed by Rietveld refinements of neutron

diffraction at 300K

Model 2a (Up spin) 2b (Up spin) 4f; (Down spin) 4f, (Down spin) 12k (Up spin)
No. Fe® Co? Fe®* Co?* Fe® Co?* Fe* Co?* Fe® Co?*
1 1.000 — 1.000 — 0.900 0.100 1.000 — 1.000 —

2 1.000 — 1.000 — 1.000 — 1.000 — 0.967 0.033
3 0.931 0.069 1.000 - 0.934 0.066 1.000 - 1.000 -
4 0.937 0.063 1.000 — 1.000 — 1.000 — 0.977 0.023
5 1.000 — 1.000 — 0.912 0.088 0.988 0.012 1.000 —
6 1.000 — 1.000 — 0.953 0.047 1.000 — 0.982 0.018
7 0.957 0.043 1.000 — 0.961 0.039 1.000 — 0.987 0.013
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Table 2 Structural parameters, total magnetic moments and reliability indices of Sroglao.2Fe11.4C00.2019 analyzed by Rietveld

refinements of neutron diffraction at 300K

Lattice Constant Total Magnetic Moment Reliability Indices
Model
of M phase ( u«B)
No. a (nm) c (nm) (Fe®=5 us, Co=3 us) Rup (%) Re (%) S-indicator

1 0.58825(4) 2.30292(11) 20.40 6.52 4.87 1.34
2 0.58826(4) 2.30292(12) 19.60 6.50 4.87 1.33
3 0.58825(4) 2.30292(11) 20.12 6.44 4.87 1.32
4 0.58825(4) 2.30292(11) 19.60 6.44 4.87 1.32
5 0.58826(4) 2.30292(11) 20.40 6.51 4.87 1.34
6 0.58826(4) 2.30292(11) 19.98 6.42 4.87 1.32
7 0.58826(4) 2.30292(11) 19.91 6.39 4.87 1.31
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Fig. 4 Radial distribution functions obtained by Fourier transform of
EXAFS oscillation spectra at Sr K-edge in Sro.glLao.2Fe11.4C00.2019
and curve fitting
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Fig. 5 Radial distribution functions obtained by Fourier transform of
EXAFS oscillation spectra at La K-edge in Sroglao.2Fe11.4C00.2019
and curve fitting
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Fig. 6 Radial distribution functions obtained by Fourier transform of
EXAFS oscillation spectra at Co K-edge in Sro.gLag.2Fe11.4C00.2019
and curve fitting
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Table 3 Site occupation of iron and cobalt ions in Srg.glLao.2Fe11.4Co0.2019 analyzed by EXAFS spectra at Co K-edge

Model 2a (Up spin) 2b (Up spin) 4f, (Down spin) 4f, (Down spin) 12k (Up spin) Fagtor
No. Fe® Co® Fe® Co? Fe® Co® Fe® Co? Fed Co? (%)
1 1.000 — 1.000 — 0.9 0.100 1.000 — 1.000 — 31.73
2 1.000 — 1.000 — 1.000 - 1.000 — 0.967 0.033 69.80
3 0.937 0.063 1.000 - 0.932 0.068 1.000 - 1.000 - 6.51
4 0.935 0.065 1.000 - 1.000 — 1.000 - 0.978 0.022 7.24
5 1.000 — 1.000 — 0.915 0.085 0.985 0.015 1.000 — 11.05
6 1.000 — 1.000 — 0.954 0.046 1.000 — 0.982 0.018 2.71
7 0.964 0.036 1.000 — 0.959 0.041 1.000 — 0.986 0.014 1.27
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