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Multiferroicity in Hexaferrites
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Abstract: The single-phase multiferroics is a kind of functional material, in which the coexisting ferromagnetic and fer-
roelectric properties couple each other. Due to the magnetoelectric coupling effect, the magnetic( ferroelectric) properties
can be controlled by external electric( magnetic) field. Furthermore, this coupling makes it possible to design some new
functional devices, such as hypersensitive sensors, electric-writing and magnetic-reading technique, high density four-
state storage, and low-power logic devices. According to the origin of ferroelectricity, the single-phase multiferroics can be
classified to type-1 and type-II. In type-I multiferroics, the ferroelectricity and magnetism have different origins and the
coupling effect between them is always weak. In type-Il multiferroics, the ferroelectricity is arisen from the special spin
configuration, namely magnetically- driven-ferroelectricity. As a typical type-II multiferroics, hexaferrites have been inves-
tigated intensively in the last decades. This paper presents the recent research progress of multiferroic hexaferrites. The or-
igin of ferroelectric order, the mechanism of the magnetoelectric coupling and the functional application of hexaferrites are
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introduced and discussed. Finally, the future development of the multiferroic hexaferrites is proposed.

Key words; single-phase multiferroics; hexaferrite ; magnetoelectric effect
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Fig. 1 The schematic illustration of the generation of ferroelectric polarization the type-I multiferroic materials; (a) the

ideal magnetoelectric lattice structure, (b) the lone pairs electrons mechanism, (c¢) the charge order mechanism,

and (d) the “geometric” mechanism
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Fig.2 The schematic illustration of the generation of ferroelectric polarization the type-II multiferroic materials; (a) the antiparallel

arrangement of the ferromagnetic pairs, (b) the magnetostrictive stress mechanism, and (¢ ~d) the non-collinear spiral magnetic

structure mechanism
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Fig. 4 The schematic illustration of the crystal structure of six hexaferrites
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Table 1  The fractional coordinmtes and occupation faclors for

polycrystalline SCTFO

Atom  Site x ¥ z SOF
Srl - 2d 0.3333 0. 666 7 0.25 1.0
Fel 2a 0.0 0.0 0.0 1.0
Fe2 2b 0.0 0.0 0.623 1(16) 0.5

Fe3 4f  0.6667 0.3333  0.027 14(28) 1.0
Col 4f  0.6667 0.3333  0.2310(8) 1.0
Fe5 12k 0.1845(4) 0.369 1(8) 0.111 17(12) 0.666 67
Til 12k 0.097 3(5) 0.194 6(11)0.112 66(25) 0.333 33
0l 4e 0.0 0.0 0.1225(17) 1.0
02 4f  0.3333 0.6667  0.093 5(6) 1.0
03 6h 0.8707(6) 0.7413(13)  0.25 1.0
04 12k 0.8462(9) 0.6924(18)0.034 72(20) 1.0
05 12k 0.5387(6) 1.0774(13)0.111 44(24) 1.0
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on the applied triangular oscillating magnetic field
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