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Abstract: We investigated the origin of magnetic behaviors induced by an asymmetric spin exchange interaction in Fe-site
engineered lead iron niobate [Pb(Fe12Nbi12)O03, PEN], which exhibits a room-temperature multiferroicity. The magnitude of spin

exchange interaction was regulated by the introduced transition metals with a distinct Bohr magneton, i.e., Cr, Co, and Ni. All

compositions were found to have a single-phase perovskite structure keeping their ferroelectric order except for Cr introduction.

We discovered that the incorporation of each transition metal imposes a distinct magnetic behavior on the lead iron niobate

system; antiferro-, hard ferro-, and soft ferromagnetism for Cr, Co, and Ni, respectively. This indicates that orbital occupancy

and interatomic distance play key roles in the determination of magnetic behavior rather than the magnitude of the individual

Bohr magneton. Further investigations are planned, such as X-ray absorption spectroscopy, to clarify the origin of magnetic

properties in this system.

Keywords: Multiferroics, Ferromagnetism/ferromagnetic oxides, Superexchange interaction, Ferroelectricity/ferroelectric oxides,

Lead iron niobate
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Fig. 1. X-ray diffraction (XRD) patterns of PFN and PF(TM)N10
(TM=Cr, Co, Ni) samples [(110),c and (111),c peaks are magnified to
show the change in the lattice parameter].
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Fig. 2. Scanning electron microscope (SEM) images of PFN and
PF(TM)N10 (TM=Cr, Co, Ni) samples [(a) PFN, (b) PFCtN10, (c)
PFCoNI10, and (d) PFNiN10 (density (p) of each composition is
indicated in each image)].
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Fig. 3. Polarization hysteresis loop of PFN and PF(TM)N10 (TM=Cer,
Co, Ni) samples with an application of 2 kV/mm at room temperature.
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Fig. 4. Electric field dependent strain curve of PFN and PF(TM)N10
(TM=Cr, Co, Ni) samples with an application of 2 kV/mm at room
temperature.
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Co, Ni) samples at room temperature.
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