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Designing novel functional cluster-assembled materials via machine learning and
first principle calculations
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Atomic clusters consist of a few to tens of atoms and are found to have
significantly different structures and properties when compared to their bulk and nanoparticle
states. Atomic clusters are treated as building blocks for the design of artificial crystals. The
difficulty of creating such crystals often lies upon finding suitable binders. High throughput first

principle calculations are carried out and determine that K30 cluster acts as a good binder. As a
result, the artificial crystal [Cul2FeK30]6 is designed. In addition, implementation of machine
learning unveils the growth of silver clusters where the thresholds between silver clusters,
nanoparticles, and bulk are determined. Lastly, techniques used in this research are expanded
towards the design of functional two- dimensional materials and towards catalysts development.
Hence, major advancement was achieved where one"s understanding of clusters is greatly expanded.
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