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Magnetoelectric Effects in Co-Ti Co-doped M-Type Barium Hexaferrites
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Abstract; Magnetoelectric mulitferroic materials with novel magnetoelectric coupling properties have been widely
investigated in the past decades driven by their intriguing physics and potential applications in new concept sensors
or high density storage devices. However, up to now most of the single phase multiferroics can only work at low tem-
peratures and require large operation magnetic fields to achieve sizable magnetoelectric coupling. Recent years, it
was found that hexaferrites with conical spiral spin structure can both improve the phase transition temperature and
reduce operation magnetic field, but suffer from low resistivity that is deleterious to its electric properties. In this
work , M—type hexaferrites BaFe ,_, Co Ti O,,(x=0~4) ceramics with high level Co—Ti co—doping are fabricated
by solid state reaction. Their magnetic, electrical, magnetodielectric, and magnetoelectric properties have also been
systematically investigated by a combined system of physical properties measurement system (PPMS) and other tes-
ting instruments, which are controlled by a LabVIEW program. It revealed that the Co—Ti co—doping can signifi-
cantly change the spontaneous magnetization and coercivity of the BaFe, , Co Ti O,. Meanwhile, the doping can
also greatly suppress the leakage current by about three orders (in compositions with x=2). Notably, an apparent
magnetodielectric effect (up to 0.9%) observed in the co—doped sample (x=2) at room temperature. Finally, it
was also observed that magnetic field induced ferroelectric polarization in some compositions, which can also be re-
versible by electric field at temperatures below 100 K. The present results may provide an alternative route for ex-
ploring new type of multiferroic hexaferrites and their potential applications.
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Figure 3 Resistivity of different BaFe,,_, Co,Ti O,,(x=0~4) at different temperatures and doping amount at room temperature
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