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With the use of a phase field model we investigate tetragonal ferroelectric single crystals on
the nanoscale, where only small numbers of domains are expected. Therefore, commonly oc-
curring arrangements of domains with particular properties evolve.
In previous work, the existence of known domain topologies has been used to analyze ferro-
electric microstructure and its evolution under electrical and mechanical loads, see e.g. [1, 2].
Two dimensional plane strain models of domain evolution are widespread and are able to
characterize a great spectrum of ferroelectric single crystal behaviour. However the real crys-
tals have three dimensional nature and produce microstructure domain topologies that cannot
be found in two dimensions. This motivates the present, three dimensional study.
In this work, a 3D phase field model is used which has its origins in the work of [3, 4, 5, 6]. The
model uses electrical polarization P as the order parameter. For isothermal processes below the
Curie temperature this model yields the commonly accepted Ginzburg-Landau equation for the
evolution of the polarization. From a physical point of view, this describes the rearrangement
of atoms within unit cells when phase interfaces move through the material.
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