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In recent years, a novel field of physics and chemistry has developed in which trapped ions and 
ultracold atomic gases are made to interact with each other. These systems find applications in 
studying quantum chemistry and collisions [1], and form a natural environment in which to study 
quantum impurity physics.  In our experiment, we buffer gas-cooled a single ion in a gas of ultracold 
atoms to the quantum regime [2]. This opens up new opportunities in controlling the interactions 
between the particles and in quantum chemistry [3]. I will illustrate how we can control the 
interactions between atoms and ions by using Rydberg excitation [4]. Finally, I will discuss strategies 
and prospects for reaching deeper into the quantum regime [5].  
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