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One-dimensional nanomaterials, such as nanotubes, nanowires, and nanobelts or nanoribbons have attracted considerable attention in the past decade because of their novel and useful physical properties leading to numerous applications. Although the majority of research and development has been based on carbonaceous and compound semiconducting nanostructures, considerable attention is now being directed to transition metal nanostructures based on their oxides which, due to their versatile chemical properties often modulable by changes in the oxidation state in the metal co-ordination sphere, can lead to a variety of products and tuneable materials. Incorporating such nanostructures into known device configurations could improve on current designs while potentially allowing further functionality by exploiting nanoscale electronic and photonic properties of suitable materials.
This talk will outline recent findings by our group concerning two particular metal oxides: vanadium oxide and indium tin oxide. Starting from the laminar V2O5 xerogel numerous two-dimensional organic-inorganic VOx intercalation products have been obtained. Many of these V2O5-based nanostructures may be obtained in quantities on the order of grams. The possibility of synthesizing new varieties of shapes and sizes can only be made possible by a better understanding of the molecular conformation of these very ordered structures and will encourage their potential application in new kinds of electrical and charge storage architectures. 
In parallel, nanostructures designed for optical emission and absorptive charge storage have garnered obvious interest in recent times, resulting from a drive to research new charge storage architectures and advanced solar cell designs. The ability to realize fully transparent and conductive arrays of indium tin oxide nanowires grown as dedicated, uniform contact layers will be described. The growth method mimics that of standard epitaxial growth regimes for known device architectures, allowing a one-step bottom-up method of both device and epitaxial nanowire layer fabrication. This new molecular beam epitaxial growth method; control of the nucleation, crystal growth direction, nanowire shape, density, conductivity and transparency is possible without necessitating neither a heterogeneous metal catalyst nor predefined placement of nanowire seeding. The electronic and photonic properties of these branched nanostructured arrays are optimized for application as fully transparent contacts in the visible to near-infra red region for silicon-based light emitting devices (LEDs). 
