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Exotic Properties of Electrons in Regular Nanospaces of
Zeolite Crystals: Superatom Crystals
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Novel materials can be created in regular nanospaces of zeolite crystals by the loading of guest materials. In
the case of the loading of alkali metals, s-electrons of guest atoms are shared with alkali cations of zeolites, and
form clusters with new quantum electronic states. The successive occupation of s-electrons in clusters is
compared to the superatom states with the nanometer size. The regular array of these clusters exhibits novel
electronic properties, such as ferromagnetism, ferrimagnetism and antiferromagnetism, contrary to the
nonmagnetic properties of bulk alkali metals. The insulator-to-metal transition occurs depending on the loading
density. These behaviors are overviewed in terms of the localized nature of superatoms, the electron transfer
between them and the polaron effect by the interaction between s-electrons and cation displacements. The
competitions among them provide us an exotic electron system of the solid state physics.
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