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In recent seminal experiments chiral coupling of quantum emitters to guided modes of 
nanostructured waveguides has been demonstrated. Here chiral coupling refers to the possibility 
to couple the transition dipole moment of an (artificial) atom differently to photons propagating 
along different directions.  We study theoretically the possibilities opened by this new 
experimental tools for accessing novel many-body physics.  
 
On one hand we study the driven-dissipative dynamics of multiple quantum emitters coupled in a 
chiral way to a photonic waveguide within the framework of a Markovian master equation [1,2]. 
We determine how the interplay between a coherent drive and collective coherent and dissipative 
chiral interactions can lead to the formation of pure multipartite entangled steady states. The key 
ingredient for the emergence of these many-body dark states is the asymmetric coupling of the 
spins to left and right propagating guided modes.  Even though such entangled dark states naturally 
require multiple emitters, we show that the essential mechanisms at work can be already probed 
in experiments with a single atom. The key idea is here to use a mirror such that the emitter is 
effectively entangled in a dark state with its mirror image [3].  
 
On the other hand, going beyond the framework of the Markovian master equation, we show how 
chiral interactions of a single emitter, in combination with delayed quantum feedback can be used 
as a versatile tool to generate highly entangled states of photons [4,5]. 
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