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Light-matter interaction in the framework of cavity quantum electrodynamics (cQED) presents a highly interesting 

regime to develop and study novel cavity-based light emitters approaching the ultimate goal of thresholdless single-

emitter lasing [1]. Interestingly, despite the huge interest in the fundamental physics of nano- and microlasers, 

possible applications of such lasers have virtually not been explored up till now.   

 

 

 
 

 

Fig. 1: Application of a microlaser as coherent excitation source in quantum nanophotonics: Schematic view of an electrically 

driven quantum dot micropillar laser (left) which resonantly excites a single quantum dot (center) to generate resonance 

fluorescence and to trigger highly indistinguishable photons (right).  

 

The first part of the talk will address single-emitter lasing effects in QD - micropillar cavities operating in the strong 

coupling regime of cQED. Lasing is identified by comprehensive experimental studies including measurements of 

the input-output curve, second-order photon-correlation and coherence time [2, 3], were the background gain-

contribution of off-resonant QDs is controlled and studied by combined resonant and non-resonant optical excitation 

in a two-colour experiment [4]. 

The second part focusses on the high potential of electrically driven QD – micropillar laser to act as coherent 

excitation sources in the field of quantum nanophotonics. In this context, strict resonant excitation of single quantum 

emitters, like single QDs, is of highest interest. We present for the first time resonance fluorescence experiments 

using an electrically driven microlaser as resonant excitation source (see Fig. 1). This allows us to dress the two-level 

system and to observe Mollow triplet spectra in excitation power dependent studies. Beyond that we study the 

quantum nature of triggered single-photon emission of the resonantly excited QD under pulsed resonant excitation 

via an electrically driven QD-micropillar laser. 
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