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Abstract:

Although the Periodic Table of elements is the mother of all materials, it has limitations; the

number of elements is limited, their chemistry is pre-determined and cannot be altered, and

some of them are either rare or expensive. Atomic clusters, composed of a few to a few 18 January 2023
thousand atoms, provide a way to overcome these limitations, because their chemistry can be H
altered by tailoring their size, composition, and charge state. This talk will deal withthe

rational design of these superatomic clusters [1] and illustrate how their special symmetry and

chemistry can provide an unprecedented opportunity to create materials with properties not

possible by using atoms. The examples will include promoting unusual reactions such as

making noble gas atoms form chemical bonds at room temperature [2], empowering atoms to

achieve oxidation states higher than nature had intended [3], and enabling the synthesis of a

new generation materials for energy production (e.g. solar cells) [4], energy storage (e.g., Li-

ion batteries)[5], and energy conversion(e.g. thermoelectric materials)[6].
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