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Abstract

Interlayer coupling in layered 2D materials is not merely a weak perturbation, but an active quantum

degree of freedom capable of fundamentally reconstructing electronic, magnetic, and excitonic properties.

In the talk, I will introduce the emergent interlayer phenomena in two-dimensional van der Waals

quantum materials, particularly moiré systems, layered magnets, and correlated electronic states. We

reveal how stacking order, twist angle, strain, and interlayer hybridization can induce magnetic phase

transitions, tune magnetic easy axes, and generate novel moiré quantum states in atomically thin

materials. In layered magnetic materials such as CrSBr, CrI3 ​, and MnSe2​, the intralayer strain and

stacking-dependent interlayer interactions can strongly modify magnetic coupling through changes in

electron localization and interlayer hopping. These works established new microscopic mechanisms for

controlling two-dimensional magnetism via structural engineering.
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