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In the last past decade, nano-phase separated multi-component films of two or more than two different
materials, particularly of ferroelectric and ferromagnetic oxides, have drawn much attention for an innovative
class of multiferroic material. We have found a new type of such a nano-phase separated multi-component
system, a pulsed laser deposited film of Bi-layered perovskite-type ferroelectric BisTisFeO5 (BTFO) and
ferromagnetic spinel-type CoFe;04(CFO), with CFO pillars embedded in a BTFO matrix. In this study, we
investigate a possible interfacial strain effect on not only the modulation of ferroelectric and/or
ferromagnetic properties themselves, but also the emergence of their multiferroelecricity.

It has been recently known that “Trailing Field”, an in-plane electric field induced by scanning the PFM
cantilever with a bias voltage applied on a ferroelectric material surface. We attempted in-plane
polarization along arbitrary directions using this trailing field, changing the scanning direction of the
cantilever, on a BTFO-CFO nano-phase separated film. As a result, we have discovered that the detected
PFM amplitude depends on the angle difference of 6 between scanning directions of writing and reading
processes, but the phase is constant. This observation is an evidence for the arbitrary in-plane
polarization occurred on the BTFO-CFO nano-phase separated film, the origin of which is currently
considered nano-sized polarization domain formation due to the 3D-strain that is induced at the
BTFO-CFO interface.




