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Bismuth ferrite (BFO) is one of the most studied and attractive multiferroic
materials; however, low electrical polarization and sizable leakage current still prevents
real device applications. In this project, we studied ferroelectric domains in barium
titanate BaTiOs (BT) and samarium (Sm) doped BiFeOs (BFO), Bii.xSmyFeOs
ceramics. For the BT sample, we study change in PFM responses on Au-nanoparticles
modified barium titanate as a function of DC voltage bias. The obtained results point
towards possibility of control the polarization switching of the AuNPs-modified BT
ceramics with fined-grains sizes, by a selection of the proper applied DC voltage (Vdc).
For BFO sample, the BFO samples were prepared by a simple co-precipitation method.
The X-ray diffraction (XRD) patterns show that secondary phase, Bi2FesOs, is
suppressed when Sm doping amount is higher than 10%. A structural phase transition
from rhombohedral (R3c) to orthorhombic phases (Pnma) at 15% Sm-doping was
confirmed by XRD and Le Bail refinement. The Piezoresponse Force Microscopy

(PFM) is used to acquire an image of polarization amplitude and phase of ferroelectric
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domains. PFM images analysis demonstrated that average out of plane polarization
amplitude increases as the Sm-substituted into the material before diminishing at
doping 15% doping due to the phase transition at doping level 15%. Conductive AFM
shows an average conductivity decreases at 7.5% doping, and I-V characteristics of the

BFO domains shows diode behavior with similar ideality factor for different doping.
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