Self-assembly of supramolecular architectures on surfaces
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The natural alternative to the conventional top down construction is the bottom-up approach,
in which nanoscale structures are obtained from their atomic and molecular constituents by
self-organised growth [1].

In fabrication of molecular nanoscale structures and patterns, building blocks are linked
through different types of relatively weak, non-covalent, interactions (predominantly
hydrogen bonds and metal-ligand interactions) to yield organized supramolecular
architectures with tailor-made properties [2].

Trimesic acid (TMA) — 1,3,5-benzenetricarboxylic acid — represents a prototype material for
supramolecular self-assembly of nanostructures at surfaces. It is a polyfunctional carboxylic
acid with three-fold symmetry comprising a phenyl ring and three identical carboxyl end
groups in the same plane [3]. A fine balance between surface-molecule interaction and
molecule-molecule interaction controls final morphology of TMA based surface
nanostructures. TMA molecules are deposited at ambient temperature on the Cu (001)
surface. The presence of Cu adatoms on the surface and deprotonation of the carboxyl
moieties result in formation of cloverleaf-shaped Cu—-TMA coordination structures [3].

Low energy electron microscopy (LEEM) is a unique tool to
gain insights into a variety of dynamical processes on
surfaces [4]. We used LEEM to study the growth of islands
containing nanosize metal-ligand architectures. Inspection
and analysis of LEEM real time images/movie reveal the
information about dependence of island density on
availability of Cu adatoms, island stability, mobility of
islands, and existence of mutual interaction at room
temperature.
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Getting control over the size of self-assembled nanostructures
is a huge challenge for experimentalists.
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