HIERARCHICAL SELF-ASSEMBLY: THREE STEPS TO HIGHLY ORDERED
ARRAYS OF UNIFORM METAL NANOSTRUCTURES
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Nanopatterning via self-assembly has gained considerable interest as an
alternative to lithography-based techniques for nanostructure fabrication. We
propose a procedure for producing highly ordered arrays of uniform metallic
nanostructures based exclusively on three subsequent self-assembly processes [1]:
crystal surface reconstruction, copolymer microphase separation, and metal diffusion
on chemically heterogeneous surfaces. The versatile approach allows for preparing
nanostructures with scalable sizes and in a variety of shapes and materials. With this
high-throughput technique, nanopatterns covering areas of several square
centimeters can be fabricated easily.

We present results of in-situ structural and magnetic investigations of Fe
nanodot arrays during formation by grazing incidence small angle X-ray scattering [2]
and nuclear resonant scattering of synchrotron radiation [3], examining the
dependence of the nanodot shape on deposition conditions and observing the
evolution of magnetic moment dynamics during nanodot growth [4]. Possible
applications of self-assembled nanopatterns could range from high-density magnetic
data storage to catalysis or sensing based on surface plasmon resonance.
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Figure 1: AFM topography micrographs of the three self-assembling systems combined
in the presented procedure. In hierarchical self-assembly, the morphological structures
formed in one system guide the structure formation in the following one.
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