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Abstract 
 

Photons are ideal carriers of information. They are very fast, can be easily manipulated 
and detected and transported with low loss over vast distances in optical fiber net-
works. With the advent of quantum technologies, one now seeks to use photons not 
only as carriers but also to process quantum information. This has sparked the quest 
for nonlinear interactions at very low signal levels eventually down to single quanta of 
light.  
 
In my talk, I will give an overview of our approach to enhance the interaction between 
light and matter by employing solid-state quantum emitters, waveguides, cavities and 
plasmonics. Our quantum emitters of choice are dye molecules in organic nanocrystals 
and colour centers in 2D materials, where the latter are particularly interesting due to 
their remarkable properties even at room temperature. I will show how we can interface 
these emitters with optical waveguides, which provide a strong transverse confinement 
of the light field. By employing cavities in addition to such waveguides the light-matter 
interaction can be further increased, which makes such platforms suitable for various 
constituents of quantum networks. 
 
Changing gears a bit I will then also show how nanophotonics can be employed for 
sensing applications. In particular I will demonstrate how plasmonics can aid to image 
and identify nanoplastic particles which are otherwise extremely challenging to detect. 
As plastic pollution is an ever growing environmental and health concern, being able 
to detect such particles is the first step in finding solutions to this problem.   


