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Motivation

Crystalline gold flakes feature atomically smooth surfaces. resulting in better optical properties compared to
poly-crystalline sputtered films [1]. See Figure 1a) and b) showing SEM images of a crystalline gold flake, versus
the roughness of a sputtered film in the holes of Figure 1c).

This smoothness allows the precise fabrication of plasmonic resonators and antennas with better performance
than their polycrystalline counterparts [1]. However, the direct integration of other high quality crystalline
materials into the patterned structure is difficult, as they would need to be grown within the gold flake. To
overcome the latter challenge, in this project we would like to explore the feasibility of growing gold crystals in
confined gap geometries, as recently presented in [2]. This would allow us to combine the properties of high-
quality crystalline materials, such as lithium niobate or hexagonal boron nitride, with those of crystalline gold
structures.

Figure 1 a) Sem image of crystal gold flake, b) zoom in showing the atomic smoothness of the surface. 1c) by comparison polycrystalline
film deposited by evaporation into prepatterned holes in SiOzis much rougher featuring several grains. a), b) adapted from 1).

Tasks

The student will in a first step replicate the findings of [2], preparing first the gold seeds in a patterned substrate
and subsequently growing the au nanocrystal firstin an unconfined template and then a confined template, this
involves clean room work such as UV-lithography or RIE etching, but also the use of SEM to characterize the
crystals. In a second step the student will add integrate the gold structures with other crystalline materials.

We are looking for motivated students preferably with a background in material science, chemistry, micro-
nanofabrication or similar. If you are interested by the project and you want to know more, please do not hesitate
to contact us, we are looking forward to hearing from you.
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