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Nanoscale ferroelectrics have great potential for oxide electronic application,
non-volatile memories, and microelectromechanical systems. Progress requires
quantitative characterization, including polarization imaging and hysteresis loop
measurements, at nanometer levels.  In Piezoresponse Force Microscopy (PFM), a
conductive scanning probe tip is brought into contact with the surface and the
electromechanical response of the surface is detected.  The task of PFM is to reconstruct
the orientation and magnitude of the polarization vector from the measured vertical and
torsional component of cantilever displacement. We have investigated the potential of
PFM for 3D electromechanical measurements in LaBGeO5 glass-ceramics and several
PZT ceramics. To correlate arbitrarily oriented polarization with in-plane domain
structure, we have obtained the lateral electromechanical response as a function of
sample rotation. A quantitative analysis suggests that the signal strongly depends on the
elastic properties of the substrate. To address this, an approach for simultaneous
electromechanical and elastic imaging using a combination of PFM and Atomic Force
Acoustic Microscopy is demonstrated.
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