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Self-assembly is a key concept for the implementation of quantum structures into photonic and electronic quantum devices. I will describe two main approaches developed in our lab to achieve this. The first approach that I will present is the, so called, Stranski-Krastanow (SK) growth mode for formation of ideal III-V quantum dots during epitaxial growth. Specifically I will give examples of the implementation of such quantum dots as active elements for quantum optics devices and will present anti-bunching experiments obtained using single quantum dot spectroscopy. I will also present how controlled assembly of single and stacked SK quantum dots allows their use as the active elements in resonant tunneling device applications. I will then describe our second approach towards the realization of stacks of quantum dots and/or quantum barriers, as obtained by catalytically induced growth of one-dimensional III-V semiconductor nanowires. I will present results from investigations of the crystalline perfection, the abruptness of heterostructure interfaces and the electronic transport through such one-dimensional quantum systems. Finally, I will present recent results for resonant tunneling devices created inside III-V nanowires.

