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Trapped Rydberg ions are a novel approach for quantum information processing [1,2]. This idea joins the
advanced quantum computing toolbox of trapped ions with strong dipolar interaction between Rydberg
atoms. For trapped ions, this method can speed up entangling interactions and enables such fast operations
in larger ion crystals.

In this presentation, | will first introduce the quantum computing platform of trapped ions, and present the
novel experimental platform of trapped Rydberg ions [2]. | will describe the specific physics involved when
exciting ions into Rydberg states, the effects on the trapping potential due to the strong polarizability of
Rydberg ions, and the controllable strong interaction between ion and motion. Moreover, | will summarize
methods and results in speeding up trapped ion entanglement operations via the strong dipolar Rydberg
interaction [3].
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