
 
 
Fig. 1: Strong quantum emitter coupling. Plasmon polariton 
modes in an elliptical cavity mediate strong coupling between 
quantum emitters that are separated by 1.8 µm.  
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Rather diverse phenomena such as light harvesting in photosynthesis, nanoscale quantum 

entanglement, or photonic mode hybridization rely on efficient coupling mediated via optical near-

fields. Usually, these coupling phenomena are efficient only for separations much shorter than the 

optical wavelength. Recently, we demonstrate in theory (finite-difference time-domain simulations, 

FDTD) and experiment (time-resolved photoemission electron microscopy) an all-plasmonic device 

which facilitates coherent coupling between selectively addressable nanoantennas separated by more 

than twice the exciting light wavelength [1]. This is achieved by placing the nanoantennas in the focal 

spots of an elliptic surface plasmon polariton mode leading to strong mode hybridization and ultrafast 

efficient energy transfer between the nanoantennas [1]. 

Such plasmon-mediated strong coupling 

between spatially separated and thus 

selectively addressable nanoantennas 

forms a basis to efficiently couple 

spatially seperated quantum emitters 

(Fig. 1 left panel). Here it is shown that 

strong coupling between spatially 

seperated quantum emitters can be 

achieved. Based on FDTD simulations a 

quantum emitter-plasmon coupling 

strength g = 16.7 meV is reached while 

simultaneously keeping a small plasmon 

resonance line width γs = 33 meV. This 

facilitates strong coupling, and quantum dynamical simulations reveal an oscillatory exchange of 

excited state population (Fig. 1, right panel) and a notable degree of entanglement between the 

quantum emitters spatially separated by 1.8 μm, i.e., about twice the operating wavelength [2]. 

Based on this efficient coupling scheme for selectively adressable quantum emitters the prospects of 

coherent quantum control and multidimensional coherent spectrscopy of excitation, photon correlation, 

and entanglement dynamics are explored. As a status report on the ongoing work first results on time-

resolved spectroscopy of quantum emitter-related nonclassical photon correlations are presented. 
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