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Abstract:
We performed a selective chemical surface functionalization at the nanoscale mediated by localized surface plasmon (LSP) excitation. The surface functionalization is demonstrated through
aryl film grafting (derived from a diazonium
salt), covalently bound at the surface of gold
lithographic nanoparticles (Fig. 1). The aryl film
is specifically grafted in areas of maximum near
field enhancement, as confirmed by numerical
calculation based on the discrete dipole approximation method - DDA (Fig. 2). This selective
grafting is attributed to hot electrons generation,
which escape from the plasmonic structures and
reduce the diazonium salts forming aryl radicals
which attach the surface through covalent bonds.
Moreover, we show that the aryl film thickness
can be monitored by the energy of the incident
light as well as the LSP wavelength.
This robust and versatile strategy of
nanoscale surface functionalization opens us the
route to a controlled growth of additional species
such as polymer brushes or quantum dots with
high lateral resolution, which is particularly interesting in the context of molecular sensing or
nanoscale color-coded devices.

Figure 1 :

Differential AFM image of a gold lithographic
nano-disc, after plasmon induced grating of an aryl
film. The grafting is exclusively located at areas of
maximum field enhancement, confirmed by DDA
simulations.
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Mapping of the electric field on a gold disc, calculated by the DDA method.

