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The Binary Anion Clusters of Ge/Sn, Ge/Pb, Sn/Pb, Co/Ge, Go/Sn and Co/Pb*

Zhang Xia Tang Zi-Chao Gao Zhen
{ State Key Laboratory of Molecular Reaction Dynamics, The Center for Molecular Sciences, Institute of Chemistry, Chinese

Academy of Sciences, Beijing  100080)

Abstract The binary cluster anions of Ge/Sn, Ge/Pb, Sn/Pb, Co/Ge, Co/5n and Co/Pb binary cluster
ions, produced by direct laser ablation, were studied with a Tandem TOF mass spectrometer. The experiments
show that E;/E: (E,/E: denotes Ge/Sn, Ge/Pb and Sn/Pb) binary clusters dominantly distribute in the lower
mass region, tn which the number of heavy atom i1s much larger than that of light atom. And composition and
distribution of these binary clusters indicate that their structures and properties are similar to those pure group-14
elements cluster. By laser ablating the mixtures of transition metal cobalt and group-14 elements, mass spectra
showed that abundance Co/E(E denotes Ge, Sn and Pb) cluster formed in higher mass range. Magic number
CoGern, CoSnp and CoPbr may have bi-capped tetragonal antiprism structure and CoPbi: 1s icosahedral struc-
ture. The difference between E,/E; and Co/E binary cluster anions shows that all atoms for E, /E; binary cluster
anions are on the framework of the cage, while the cobalt atom for Co/E binary cluster is inside the cage of E.

Keywords:  Laser ablation, Binary alloy cluster, Group-14 elements, Cage structure
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