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ABSTRACT

The uniaxial magnetic anisotropy of the magnetoplumbyte-type (M-type) hard ferrite magnet is improved by

the substitution of small amount of Co for Fe. The Co atoms occupy at least 3 sites among 5 crystallographically

inequivalent Fe sites. Different magnetic functions of Co are expected at the different sites because of different

. . . 9 . .
oxygen coordinations around the sites. We have revealed from *Co nuclear magnetic resonance experiment

that only Co located at the tetrahedrally coordinated 4f; site is responsible for the enhancement in the uniaxial

anisotropy, demonstrating that the control of the Co occupation site is essentially important in the Co-
doped M-type ferrite. If only the tetrahedrally coordinated 4f, site were occupied by Co atoms, the magnetic

performance can be improved more efficiently.
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7 =54 MEAEATEEA L CN— AT a0
THLRERWATHY, EELEETHDL. 729514 MEA
WZMTH DI LIHERRYD L7200, BEflizcEeamd
TEOMH BRI T 2 LELH D, —HT, EERTIE
B NMEFED 720 1270 2 B 20 WIERET EEESF 0D 5205, FD
TOOME - Ta 23R b LRSI 50BN D L.
AREFZEIZBR S NG - ik CL hmuiEigz o754
MEAE BT 27200 EFRET L2 HIE L2k
W o—ETh ), BHMTHIAHmYT A NTT N
A M MA) 7254 FORAEHECHETL2HDTHS.
FRICATCIIFE DO Fe - 4 M@ SN S CoDEENTHE
HY 5. T/, Cofiifi7 =54 MEADOBIIZBIT 5 Co-
NMR FEERO T REPE %2 MGET 5.

T4 MEADORAIEMEL (Z2fHE P6y/mme) @ AFe,0,,
(4=Ba, Sr,Ca, Pb...) TH 5 (Fig. 13 & U Table 1 ZHH).
ZOMENICIHERFNICRLL52DFe ¥4 b 3d D,
Z N 51 Wyckoff i1 % FIV>T 2a, 2b, 4f, 4f, 12k & FEid
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Fig. 1 Crystal structure of the M-type ferrite AFe,,0,,. Fe ions are located
inside polyhedra. Oxygen ions are located at vertices of polyhedra.
Circles represent A ions.

Table 1 Fe sites in the M-type ferrite (space group P6,/mmc)

Wyckoff position  ion moment O coordination  site symmetry

2a Fe'' +5 g octahedral 3m
4f, Fe*' -5 g tetrahedral 3m
12k Fe'' +5 g octahedral m

4f, Fe*' -5 g octahedral 3m
2b Fe'' +5 g bipyramidal 6m2
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Fig.2 Example of *Co-NMR spectrum of the Co-doped strontium
ferrite®.
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Fig. 3 The relationship between local anisotropic field H,, electronic
magnetization M, hyperfine field at the nuclear site H,; and RF
oscillating field H,.
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Fig.4 Co concentration dependences of the macroscopic anisotropy, H,,
estimated from magnetization curves (top), the local anisotropy
field of Co at the tetrahedrally coordinated 4f; site (middle) and
those of octahedrally coordinated 2a/12k sites (bottom) in the Sr-
La-Co ferrites”. The local anisotropy field, which is denoted by
H, instead of macroscopic H, to discriminate them, was estimated
from the enhancement in **Co-NMR signal intensity®.
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Fig. 5 Co concentration dependence of the 4f}-site selectivity ratio of Co
in the Sr-La-Co ferrites.
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20/12k %4 b E AT B, —dBRGWHRICER R0
4, H AL PDCoDATH DI EZRIB L. $72Co % 4f, ¥
A PORHEDSNLHEMED R L7z, DL EOEHAK Ot
ROEERET = 74 MEAORFEOIMMED—B) & % UdEwn
Thh.

7B, NMRFEER % AR TR L7258l 3 51213,
NMR 5508 (DREMEBEAFE) DR EENME & B~
WRTHAD. FeanI i, HWIZHES NMREE AT
v, BUE, FOREEZBIRLTCWA2DS, FRIEHE Y —
Y ADTRICMATHERHON= R = THEPLETH L.
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