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In the context of information and communication technologies self-assembly and nanopatterning
technologies meet to facilitate novel functions on Silicon platforms under the umbrella of
heterogeneous integration.

It is commonly assumed that self-assembly of mesoscopic, nanoscopic and molecular entities
is by definition cost-effective compared to other nanofabrication methods. However, as with any
technology, quantitative methods are required to extract ordering parameters. Here we present
a way to obtain crystal ordering in the plane and in the bulk by applying acoustic fields during
vertical drawing crystallisation of colloidal mesoscopic and nanoparticles. This spatially coherence

resonance-like behaviour in the self-assembly of three-dimensional fcc colloidal crystals results
in an improvement of a factor of 10 of the in-plane crystallinity. The process is akin to stochastic
resonances. The quantitative analysis is a generic approach to quantify crystal using discrete
Fourier Transform analysis of the scanning electron micrograph or AFM images. This approach
can be extended to quantify ordering of other self-organised structures, such as micells or self-
organised quantum dots. Our study covered also the 3-dimensional ordering of these structures
by transmission spectroscopy. We thus have tested a quantitative approach to self-assembly
characterisation thereby bringing it closer to metrics and standards, which are a prerequisite for
uptake in future applications, such as those in biotechnology.
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