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In recent years, there has been a rapidly growing interest in ultracold hybrid atomic-ion systems. It is caused
by the new opportunities opening here for modeling various quantum system and processes with controllable
properties. Particularly, in the recent paper of Melezhik and Negretti[1] the confinement-induced resonances
(CIRs) in ultracold hybrid atom-ion systems were predicted, which can be used for controlling the effective
atom-ion interaction.
In my talk I will present recent results of my group on the few-body atom-ion systems. It is quantitative
description of collisional dynamics near atom-ion CIRs with including the effect of the irremovable ion “mi-
cromotion’’in the Paul trap. Another problem was to extend the fundamental result by Olshanii[2] - the
prediction of the s-wave CIRs in one-center confined problem - to the two-center confined problem[3]. While
recovering the usual result when the scattering centers coincide [2,4], the conditions of CIR appearance for
the general two-center case were derived. Our results can be potentially applicable in a number of hot prob-
lems in physics of cold atoms and ions: confined atomic scattering by fixed impurities, such as ions, Rydberg
atoms or two-atomic molecules, with possible extension to N impurities.
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