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Summary of the subject (maximum 1 page): 
 
Metallic nanostructures (also known as nanoantennas) with a typical size of 50 – 200 nm can 
exhibit so-called plasmonic resonances that allow to confine and enhance the incident field of 
a light source by several orders of magnitude. This makes them interesting for life science 
applications as it allows to detect the weak signal of a single biomolecule at physiologically 
relevant molecule concentrations, which is not possible with conventional diffraction-limited 
approaches. While the physics behind plasmonics is well understood there remain several 
technological challenges when applying metallic nanostructures to biological samples like 
living cells. On the one hand, depending on the nanoantenna material, destructive interactions 
can take place destroying the nanoantennas, the biological specimen, or both. On the other hand, 
the three-dimensional shape of the nanostructures can impose stress onto the cell membrane  
causing artifacts on the experimental findings. 
 
The research project thus aims to establish and optimize approaches to passivate and planarize 
existing plasmonic nanoantenna arrays using atomic layer deposition (ALD) and template 
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stripping. The resulting biocompatible nanostructures will be characterized using scanning 
electron microscopy (SEM) and atomic force microscopy (AFM) to ensure that the very high 
fabrication demands are met. Electron beam lithography (EBL) and physical vapor deposition 
(PVD) will be used for the antenna fabrication. Characterization of the antennas 
biocompatibility will be performed on biologically relevant samples at the single molecule level 
by means of fluorescence correlation spectroscopy.  
 
Altogether, the student will be offered with extensive insights into some of the most advanced 
nanofabrication methods while working on a scientifically relevant and exciting project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Additional information (if needed): 
* Required skills : No prior knowledge on clean room technology or biology are required, yet 
the student is expected to learn and master concepts of bio-functionalization and passivation 
of substrates. Preferable background in nanophotonics and affinity for working in a clean 
room environment.  
 
* Miscellaneous : 
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