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Multiferroic BiFeOs (BFO) has been intensively studied since it displays both ferroelectric and
antiferromagnetic order at room temperature. Recently, phase competition between tetragonal-like BFO and
rhombohedral-like BFO in the regime of compressive strain has been discovered [1], and its intriguing properties
have been addressed in a strain-driven morphotropic phase boundary [2-5]. Nevertheless, phase competition
between rhombohedral-like BFO (R-BFO) and orthorhombic BFO (O-BFO) in the regime of tensile strain has
not been reported in-depth [6-8].

In this presentation, we report on phase separation and electric field switching between R-BFO and O-BFO
phases in tensile-strain-induced BiFeOs thin films. We analyze the strain state, ferroelectric domain structure, and
magnetic easy axis of tensile strained R-BFO and O-BFO through x-ray reciprocal space mapping, piezoresponse
force microscopy, and Fe L-edge x-ray absorption spectromicroscopy, respectively. We propose a new route
toward magnetoelectric application of BFO thin films by controlling the spatial distribution of R-BFO and O-BFO
with a voltage-biased conductive AFM tip [9].
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