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Thema: Building quantum networks with ions, photons, and cavities

Trapped ions are among the most promising candidates for quantum computing platforms, while optical cavities offer
a coherent interface between matter and light. By coupling ions to a high-finesse optical cavity, we can explore light-
matter interactions at the level of single quanta. These interactions provide a building block for future quantum
networks, as they enable the transfer of quantum information between ions for quantum computing and photons for
long-distance quantum communication.

I will discuss probabilistic and deterministic approaches to ion-photon quantum networks, based on ion-photon
entanglement and ion-photon state transfer. In experiments to date, we have coupled one and two ions to a cavity
operating in an intermediate coupling regime, in which the coherent coupling rate between the ion and the cavity
field is similar to the rates of dissipative processes, namely, cavity decay and spontaneous emission. | will also present
work in progress to couple an ion to a fiber-based cavity, with which it should be possible to access the strong
coupling regime, in which coherent processes dominate. Finally, we will turn to the question of how to link together
ion-cavity systems in a quantum repeater architecture.
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