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Magnetron sputtering (MS) is a well-known technique for producing dense functional thin films.
In this presentation, we show that MS processes can be designed to extend this technique
beyond the synthesis of conventional 2D thin films.

We first show that sputtering allows fabricating copper nanowires by exploiting geometrical
restrictions while depositing atoms onto nanograted substrates. The obtained very long 1D
nano-objects can subsequently be transformed into copper oxide nanotubes through a
thermally-driven Kirkendall effect [1]. We also show that focused electron beam irradiation
enables manipulation of metal nanoparticles embedded inside the oxide nanotubes [2].

Another approach taking advantage of geometrical restriction combines MS with substrate
tilting (and rotation) to perform glancing angle deposition (GLAD). In this way, forests of
standing nanocolumns are grown on the substrate surface. Substrate tilt angle and rotation
speed govern the nano-architecture and give rise to slanted or straight columns, zig-zags, and
nanohelices [3-5]. Recently, vanadium dioxide (VO,) thermochromic slanted nanocolumns
and nanohelices have been synthesized. Such materials, whose optical characteristics
depend on both the optical line of sight and temperature, enable the fabrication of highly
tunable optical platforms [5].

Finally, we demonstrate that MS onto vacuum-proof liquid substrates can produce
nanoparticle suspensions without chemical additives [6, 7, 8]. This approach extends further
to the synthesis of polymer-nanoparticle composites by carefully selecting the polymerizable
host liquid [9].
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