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Abstract

In recent years, with integration of first-principles calculations with experimentally relevant structures and

observables, we explore the two-dimensional magnetic materials, moiré-related physics, and kagome

electronic structures. Through realistic atomistic simulations combined with electronic structure analysis,

the interlayer hybridization and stacking reconstruction is revealed to tune magnetic exchange interactions

and induce novel correlated states in layered materials such as CrI3 and other magnetic bilayers. In

addition, through high-throughput discovery, transition-metal oxide monolayers have been explored and

kagome materials with potentially exotic topological and magnetic properties are predicted to provide

new candidate platforms for quantum states in reduced dimensions. Kagome lattices have attracted intense

interest because they host exotic quantum phenomena including flat bands, Dirac fermions, frustrated

magnetism, and topological electronic states. The seminar will discuss our recent efforts on kagome

materials and correlated electronic structures in reduced dimensions.
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