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Recent decades have witnessed tremendous advances in our capability to design and probe materials on ever smaller length scales.  This progress has generated substantial opportunities for both the fundamental study and technological application of nanostructured materials.  In particular, one-dimensional nanorods and nanotubes provide new means to explore the physics of electrons in low-dimensional systems and are viable components of emerging nanotechnologies.  I will first introduce the synthesis of semiconductor nanowires by the vapor-liquid-solid (VLS) growth process.  VLS growth in a chemical vapor deposition context allows gas-phase control of nanowire composition and doping, enabling the production of one-dimensional nanowire heterostructures with useful electrical and optical functionalities.  I will describe the structural, electrical and optical characterization of axial and radial nanowire heterostructures, as well as the fabrication of various proof-of-principle devices, including field-effect transistors and light emitting diodes.  I will also discuss our recent efforts to introduce paramagnetic dopant atoms into III-V nanowires with the goal of creating semiconducting magnetic nanowires.  In particular, transmission electron microscope based analysis of atomic-scale structure and composition of InMnAs nanowires will be compared with magnetic force microscopy studies.  In closing, I will highlight new opportunities for the study of the electronic, magnetic, and optical properties of low-dimensional systems that have been created by recent advances in materials synthesis.
