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Materials control on a nanoscale: Artificial oxide structures
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ngeneral, nanotechnology provides the tools for controlling key parameters for thin films performance: Chemical composition

(and crystalline structure at nano-sized domains), thickness and topography (including nano-scale patterning of thin
films’ surface) and controlled interfaces at the nanoscale. As research in nanotechnology develops, new characterization and
production tools, new materials and process models as well as more computational power will become available. Pulsed Laser
Deposition (PLD) is one of the attractive research tools for complex materials because it is fast and one can easily investigate
a wide range of different materials and compositions. Much effort is put in the deposition of excellent textured layers without
grain boundaries. In general the properties of highly oriented films approximate the properties of single crystals. Single or
multi-layer structures require a well-conditioned process technique. The deposited layers must have a large homogeneity with
well-defined material properties, smooth surfaces, and, in the case of oxides, the correct oxygen stoichiometry. Important is
the possibility to combine PLD with standard in-situ diagnostic techniques, like high pressure Reflecting High Energy Electron
Diffraction (RHEED). With the development of pulsed laser deposition with control at atomic level we are able to control the
growth of complex materials and to introduce new growth manipulations, like pulsed laser interval deposition. At present, new
superlattices can be synthesized that exhibit rare properties, like multiferroics. Extremely sharp and homogeneous interfaces
can be realized and this is, for example, yet utilized in SrTiO,-LaAlO, interfaces and artificial ferroelectric structures. Here, the
author presents this unique technique and their use in obtaining complex materials systems ‘on demand’
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