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[Abstract] Geometrical structures of cerium oxide cluster cations, CenOn*, were studied by
ion mobility mass spectrometry. The clusters were generated by laser ablation of a CeO> rod in
a helium gas pulse. Collision cross sections (CCSs) of the ions were obtained from ion mobility
measurements using an ion drift cell filled with helium as a buffer gas. Most species showed
monotonic growth in CCSs while several species such as CesOg*, CesOq", CesOs*, CesOo*, and
Ce7011" showed characteristically compact CCSs among them. To assign geometries of the
observed cluster ions, candidate structures were computed by density functional theory (DFT)
calculations, and their theoretical CCSs were simulated to be compared with the experimentally
obtained values. For CenO2n-1" series, the present results were generally consistent with
previously reported structures determined by infrared vibrational predissociation spectroscopy.
For CenO2n" series, the present results suggested more compact structures than previously
proposed ones based on DFT calculations.
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Fig. 1. Experimental and theoretical CCSs of cerium oxide cluster cations.
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Fig. 2. Structures of Ce,On* best fit for observed CCSs.



