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Abstract

The strong dipolar interactions between Rydberg atoms are utilized to build designer quantum spin
systems and as a resource for neutral-atom quantum computing. These interactions are routinely
dynamically controlled by laser light. Here we discuss novel methods to also control the spatial
shape and the character, i.e. the directionality in spin space, of the interactions by laser light. We
summarize experiments in optical tweezers and lattices, and show results, which demonstrate
flexible interaction design. Full optical control of these interactions provides a powerful resource for
future quantum computation and simulation experiments.




