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Abstract 

Modern electronics heavily rely on the technology to confine electrons in the interface 
layers of semiconductors. In recent years, scientists discovered that various atomically 
thin van der Waals (vdW) layered materials can be isolated. In these atomically thin 
materials, quantum physics allows electrons to move only in an effective 2-dimensional 
(2D) space.  By stacking these 2D quantum materials, one can also create atomic-scale 
heterostructures with a wide variety of electronic and optical properties. We 
demonstrate the enhanced electronic and optoelectronic performances in the vdW 
heterostructures, suggesting that these a few atom thick interfaces may provide a 
fundamental platform to realize novel physical phenomena. In this talk, we will discuss 
several research efforts to realize unusual quasiparticle pairing mesoscopic devices 
based on stacked vdW interfaces between 2-dimensional materials. 
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