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Semiconductor quantum dots have improved their optical performance 

dramatically in recent years, and today a clear pathway is laid out for constructing 

a deterministic and coherent photon-emitter interface by embedding quantum dots 

in photonic nanostructures [1]. Such an interface can be employed as an 

on-demand single-photon source for quantum-information applications, but more 

generally enables single-photon nonlinearities and deterministic quantum gates [2]. 

We will review the recent experimental progress on quantum dots coupled to 

nanophotonic waveguides and cavities as a mean to engineer light-matter 

interaction. We discuss current status on efficiency, coherence [3,4] and brightness 

[5], as well as the fundamental limits of photon indistinguishability [6,7]. Various 

potential quantum-information processing protocols are put forward that exploits 

the deterministic photon-emitter interface for single-photon nonlinear optics and 

spin physics. Finally, the experimental demonstration of a photonic switched 

controlled by a single spin coupled to a waveguide is discussed [8]. 
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