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Elucidation of structural properties of ferroelectric domains revealed by
in-situ biasing together with microsecond HVEM observation

Sato, Kazuhisa
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Ferroelectric materials such as PMN-PT are known as relaxor ferroelectrics
characterized by inhomogeneous nanostructures known as polar nano-regions. To elucidate
ferroelectric domain switching mechanism, we employed in situ biasing in a high-voltage electron
microscope (HVEM) equipped with a direct electron detection (DED) CMOS camera. We developed a novel
electrical biasing specimen holder for in situ HVEM observation. The DED camera enables fast image
acquisition with a frame rate of 400 fps. Microstructures of the PMN-0.3PT specimens were composed
of ferroelectric domains, 100 200 nm in sizes, oriented [110] and [1-10] directions. By applying
electric field (1 kv/mm) in the [110] directions, domain switching initiated at a corner of a
domain, and propagated raﬁidly. Domain switching kinetics was analyzed based on the
Kolmogolov-Avrami-Ishibashi model and found that the switching proceeds via two-dimensional
nucleation and growth (n = 2.4-3.2).
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