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Controlled tuning of atomistic structure in functional materials by acoustic standing waves
and electric fields
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Active research in the field of condensed matter and nanotechnology not only led to significant progress in understanding the
mechanisms of formation of electrical polarization and magnetoelectric phenomena, but also showed the possibilities of creating new
classes of devices based on a combination of magnetoelectric and piezoelectric properties. Meanwhile, macroscopic properties, such as
multiferroism and piezoelectricity, are associated with local structural changes that occur under the influence of external perturbations.
In a first step chosen crystal structures are analyzed by means of density functional theory (DFT) to validate the connection of external
stress and internal change of lattice symmetry as well as atomic displacements. Among them are TeO», Li,B407, ZnO and SrTiOs. Also
in focus is the influence of oxygen vacancies on our structures. The research is currently accompanied by experiments in which standing
acoustic waves are encoupled in crystal samples to change the structure parameters and particularly the structures' symmetry locally.
Because the displacements are expected to be on the picometer scale, X-ray diffraction on forbidden reflections is applied to observe
the induced effects. The obtained switching results can significantly widen the range of functional materials and can be directly used in
modern technological applications.
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Figure 1. (a) The sample is an X-ray acoustic resonator based on a paratellurite crystal. (b) Double-crystal parallel circuit for conducting
multiple-wave diffraction studies, assembled on the basis of a TRS-1 diffractometer [1].
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