Gas-phase mobility of the singly-charged actinide cations
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The interaction potentials of singly charged actinide ions, Ac+ (7s2), Am+ (5f77s), Cm+ (5f77s2), No+ (5f147s), Lr+ (5f147s2), with He and Ar are investigated by means of a scalar-relativistic molecular approach based on CCSD(T) method [1] and small-core scalar relativistic effective core potential [2]. The potentials thus achieved are employed for gas-phase mobility calculations, to assess the sensitivity of the latter to the ion electron configuration. The results reveal the sensitivity of the ion mobility to the occupancy of the 7s orbital, together with systematic analogies with their counterparts from lanthanide group. The actinide contraction and its effect on ion mobility are also investigated through the calculation of the ionic radii with the model provided by Wright and Breckenridge [3]. Trends found for interaction potentials and mobilities of actinides and their similarity with lanthanide analogs pave the way for related studies on the elements on the border of the Periodic Table, such as the development of techniques exploiting the sensitivity of the gas-phase mobility to the ion electronic state to characterize heavy and super-heavy ions [4, 5].
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