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[Abstract] Geometrical structures of gold-ceria composite cluster cations, AumCenOp*, were
studied by ion mobility mass spectrometry (IMMS). The clusters were generated by
simultaneous laser ablation of CeO, and Au rods in a helium gas pulse. Collision cross
sections (CCSs) of the cluster ions were obtained from ion mobility measurements using an
ion-drift cell filled with helium as a buffer gas. To assign geometrical structures of the
observed ions, candidate structures were computed by density functional theory (DFT)
calculations, and their theoretical CCSs were simulated to be compared with the experimental
CCSs. AumCenOp" ions were observed in IMMS two-dimensional spectra, and their
compositions were distributed over the range of p < 2n. The experimental CCSs of
AunCenOp* tended to increase with increasing number of atoms. Nevertheless, the CCS
slightly decreased from AuCe203" to AuCe204", suggesting that the structure of AuCe204" is
especially compact. A structure previously suggested for AuCe,Os" based on DFT
calculations has a three-dimensional framework without any excess atoms, which was
considered to be compact. For AuCe>O3*, while several structures were suggested, we found
plausible structures fit to the experimental CCS.
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Fig. 3. Suggested structures of AuCe,04" and AuCe,O3".
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