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Arrays of interacting ultracold atoms have recently emerged as a versatile tool for quantum many-body
physics. In this context, we have built at Harvard an experimental platform to create reconfigurable onedimensional defect-free arrays of neutral atoms with Rydberg-Rydberg interactions. Our technique is based
on a “bottom-up approach” where 100 tightly focused optical tweezers are generated and controlled by an
acousto-optic deflector, and stochastically loaded from an optical molasses with at most one atom per trap.
We use site-resolved imaging to probe the atomic distribution without destroying it, and deterministically
arrange the atoms into the configuration of interest, hence removing the entropy associated with
probabilistic loading. By coupling the ground state of the atoms to a Rydberg state, we create strong tunable
interactions between them, resulting in a programmable quantum simulator. I will describe our recent
results with this platform [1-3], including the high-fidelity adiabatic preparation of various phases of an
Ising-type Hamiltonian, the study of the quantum critical dynamics associated with the corresponding
quantum phase transitions, and the observation of surprisingly robust oscillations after a quantum quench
that were subsequently described as a consequence of weak ergodicity breaking from quantum many-body
scars [4].
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