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Abstract:

The bottom—up approach is considered a potential alternative for low cost
manufacturing of nanostructured materials. It is based on the concept of self—
organization of nanostructures on a substrate, and is emerging as an alternative
paradigm for traditional top down fabrication used in the semiconductor
industry. We demonstrate various strategies to control nanostructure assembly
at the nanoscale, focusing on multifunctional materials, i.e. materials that
exhibit two or more functionalities. In particular, we investigate the properties of
multiferroic materials, namely systems that exhibit two ferroic properties, in this
specific case ferroelectricity and magnetism. In this context, we demonstrate the
use of multiferroic thin films for solar energy conversion and solar water splitting
both for niche applications (e.g. self-powered sensors) and for integration with
mature photovoltaic technologies like silicon.
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