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Quantum analysis of atom-ion sympathetic cooling in the pres-
ence of micromotion MICHAL KRYCH, ZBIGNIEW IDZIASZEK, University of
Warsaw — We investigate the problem of a single ion in a radio-frequency trap and
immersed in an ultracold Bose gas either in condensed or non-condensed phase. We
develop master equation formalism describing the sympathetic cooling and we deter-
mine the cooling rates and final energies of ions. We show that cold atomic reservoir
modifies the stability diagram of the ion in the Paul trap creating the regions where
the ion is either cooled or heated due to the energy quanta exchanged with the
time-dependent potential. Our calculation indicates that micromotion constitutes
an important source of heating limiting the final temperature of ions to values higher
than 100µK for parameters of present experiments.
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