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Chemical Stability of Metal Atom Encapsulating Ge Cage Superatoms on Organic Substrates
(Faculty of Science and Technology, Keio University, *Institute for Molecular Science) O
Yugo Osada,' Ayaka Sasaki,' Ryoichi Sato,' Miwa Tokita,' Takashi Nishikawa,' Tsugunosuke
Masubuchi,! Miho Hatanaka,' > and Atsushi Nakajima'

The metal atom (M) encapsulating germanium cage superatom, M@Geis,
demonstrates remarkable stability due to the interplay between its high geometric symmetry
and closed-shell superatomic orbitals at a total of 68 valence electrons. In this study, M@Geis
(M =Y, Ta) superatoms are deposited on HOPG substrates which are decorated with HB-HBC
molecules, and then evaluated their chemical states through photoelectron spectroscopy. The
proportions of non-oxidized components of the central metal are compared between
immediately after deposition and after exposure to oxygen gas. Under 10,000 L O, exposures,
over 90% of the Y is oxidized, while Ta remains unoxidized. Since the atomic radius of Y (1.78
A) is larger than that of Ta (1.43 A), the result shows that Y is too large for the Gejs cage,
reducing packing efficiency. Our presentation will also include comparisons with previously
reported M@Siis superatoms and insights derived from quantum chemical calculations.
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