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[ Abstract] The chemical properties of metal-encapsulating Siis cage nanocluster superatoms
(M@Size) can be controlled by changing the central metal atom towards the 68-electron shell
closure. When the group 3(Sc, Y, Lu), 4(Ti, Zr, Hf), and 5(V, Nb, Ta) atoms are employed for
the central metal atom, they show the halogen-, rare gas-, and alkali-like behaviors,
respectively. Here, we have investigated the chemical properties and chemical stabilities for
the series of M@Siis by X-ray photoelectron spectroscopy (XPS), where they are precisely
synthesized and deposited on a fullerene (Ceo) substrate. From the XPS analysis, the
surrounding sixteen Si atoms and core metals of Ti@Siis and Ta@Siis have a uniform
chemical state, both of which are stabilized by an electron transfer to a Ceo molecule. On the
other hand, the XPS result for Lu@Si1s shows that the chemical state of halogen-like Lu@Siis
is different from those of Ti@Siis and Ta@Si1e due to a high electron affinity of Ceo.
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