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Relaxor ferroelectric materials have
been widely studied due both to
the scientific curiosity into their peculiar microscopic
behavior and the need for temperature-stable capacitors
and precision actuators. All ferroelectric materials show high
dielectric response for temperatures near the polar to nonpolar
phase transition, but relaxor ferroelectrics spread this response
over hundreds of kelvins, making them useful for many smart material
applications.In this talk,we will discuss our new study of well-known prototype
relaxor x Pb(Mg, ;Nb, 5)O;- (I-x) PbTiO; (PMN-PT) and recently discovered i \
BaTiO; (BTO) based relaxors.We emphasize the influences of mechanical stress, SR
nanoscale dimensionality, and novel chemical heterogeneity at different length scales
on the dielectric and piezoelectric responses.VVe will illustrate how these useful smart
material responses are due to emergent properties at various spatial and temporal scales,
giving strategies for future materials design.
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