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In quantum communication research, the 

ultimate goal is to distribute entanglement 

between remote quantum nodes [1]. In this 

prospect, the indistinguishability of single 

photons emitted from these nodes is a 

crucial parameter that dictates the overall 

entanglement rate one can achieve in a 

quantum network.  

Here, we demonstrate highly 

indistinguishable two-photon interference 

involving single photons emitted from two 

different and completely independent cold-

atomic quantum nodes.  

The first quantum node is a quantum 

repeater link based on the generation of 

atom-photon entanglement while the 

second node consist of a fully-blockaded 

Rydberg cold atomic ensemble as a 

deterministic source of photons [2].  

This experiment opens up new possibilities for 

the interconnection of hybrid quantum 

nodes via entanglement. 
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Figure 1: Experimental setup and relevant level 

scheme. Node 1 is a cold atomic ensemble 

based on probabilistic generation of atom-

photon entanglement. Node 2 is based on the 

deterministic generation of single photons via 

Rydberg blockade. 

 

 

 
 

 

Figure 2: Temporal modes of the single photons 

emitted from Node 1 and Node 2. Grey lines 

indicate the windows used for the interference 

analysis. We compare the visibility we obtain 

when analyzing the full pulse with the case 

when we analyse 75% of all photon counts. 

 

 


