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Abstract 
Nanoclusters are pivotal catalysts due to their high surface area and distinct structure-activity 

relationships. However, conventional approaches often center on larger clusters, overlooking the 

unique catalytic behaviors of smaller, subnanometer clusters. Recent findings demonstrate that the 

atomicity of these clusters can dramatically influence their catalytic properties, with even a single 

atom modification causing significant changes in activity. This talk will explore how machine learning 

is transforming our understanding of nanocluster catalysis, particularly in examining electronic 

structures and the impact of external factors. We will also showcase our work on applying machine 

learning to optimize the catalytic performance of platinum-based nanoclusters in the oxygen 

reduction reaction (ORR), with a focus on the critical roles of atomicity and relativistic effects. 
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