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Manipulation of trapped ions qudits with structured

light

Multilevel quantum system, known as qudits, are the natural generalization of the concept of bits in quantum
information. Mastering qudit control can open new avenues in the quantum simulation of complex quantum
systems.

I will present a novel scheme based on the use of structured optical beams, dedicated to the control of atomic
qudits for quantum simulations.

I will illustrate the advantages of using structured light, our methods for producing engineered beams via the
use of nanostructured metasurfaces, and the potential for further integration of this technology in trapped
ion chips.
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