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Abstract: 
  

 

Distributed quantum computing, an approach to scale up the computational power of quantum 

computers, requires high-fidelity entanglement between nodes of a quantum network. In our 

research group we have already developed a quantum node consisting of electromagnetically 

trapped ions coupled to the mode of a high-finesse optical cavity. In this talk I summarize the 

experiments that have been performed in this quantum node in the context of my doctoral 

thesis work.  

 

First, I describe the cavity-mediated entanglement of two ions located in the same ion trap. 

The entanglement generated by this protocol is efficient and heralded, and as it does not rely 

on the fact that ions interact with the same cavity, our results are a stepping stone towards the 

efficient generation of remote entanglement between cavity-based quantum nodes.  

 

Then, I discuss how collective effects can be used to improve the performance of the node.  

In this context, I describe the creation of the sub- and  superradiant states of a two-ion crystal 

interacting with the optical cavity. The first state shows an effective enhancement in the 

coupling rate, whereas the second state is effectively decoupled. Finally, I show the 

implementation of a protocol that benefits from the superradiant enhancement to improve  

the fidelity of the transfer process of information from the ions onto a single photon.  

These results demonstrate that high-fidelity remote entanglement can be achieved by 

extending the two-ion entanglement protocol described here and using in each node  

a superradiant state as a resource.  


