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Inelastic confinement-induced resonances under 3D
confinement
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Inelastic confinement-induced resonances (ICIRs) [1] offer an alternative way to control atom-atom scattering
besides Feshbach resonances [2]. These resonances have their origin in the coupling between the center-of-
mass and the relative motion due to the anharmonicities in the optical confinement, irrespective of its shape
(optical lattice, optical tweezer, etc.), and of the interatomic potential.

Since the first experimental observation of ICIRs under quasi-1D confinement, their existence has CIRs been
also demonstrated under quasi-2D confinement [4] and even in mixed dimensional systems [5]. In this com-
munication [6], we report on the observation of confinement-induced resonances for strong 3D confinement.
Starting from a Mott-insulator state with predominantly single-site occupancy, we detect loss and heating
features at specific values for the confinement length and the 3D scattering length. Two independent models
predict the resonance positions to a good approximation, suggesting a universal behavior. The relation of our
work with that recently reported in the Ref. [7] will be also discussed.

Our results extend confinement-induced resonances to any dimensionality and open up an alternative method
for interaction tuning and controlled molecule formation under strong 3D confinement.
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