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Small (nanometer-sized) crystals of multi-
component, complex metal oxides have useful
properties for applications in electronics, optics,
sensors, and mechanical actuators. In order to
realize this potential, engineers need to be able to
put tiny crystals exactly where they are needed
and to control the orientation of the crystal’s lattice.
Researchers at the Wisconsin MRSEC and
Argonne National Lab have studied a new way to
place tiny oxide crystals through controlled,
seeded crystallization of disordered, amorphous
thin films. They have demonstrated controlled
crystal growth at desired locations either from
seeds of the same material (homoepitaxy) or
seeds of a different material (heteroepitaxy). This
work is an important step toward general control of
oxide crystals and new applications.
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Schematic (top) and microscopy images (bottom)
of strontium titanate (SrTiO3, STO) crystal
nucleation and crystal growth via solid-phase
epitaxy (SPE) using nanomembrane and
nanocrystal seeding strategies.
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