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Abstract

The large surface to volume ratio of particles at the nanoscale offer unprecedented opportunities to design and
synthesize materials with uncommon properties, which can be controlled with atomic precision in clusters -
the ultimate nanoparticles. This talk will highlight some of unusual properties of nanoclustersby focusing on
fundamental science1-3: (1) Can a multiply charged cluster be stable and if so, what is the smallest size that can
carry a fixed amount of charge? (2) Cannanoclusters with like charges attract? (3) Are noble gas atoms really
noble? (4) Can atoms achieve oxidation states higher than nature intended? (5) Can salts be made with only
negative ions? In addition, I will discuss how these unusual properties of nanomaterials can be leveragedto
synthesize a new generation of cluster-assembled materials with a particular focus on Li-ion batteries4 and
catalysts made of earth abundant materials5,6.
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