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Abstract: 
 
The development of information processing devices with minimum carbon emission is crucial in this 
information age. One of the approaches to tackle this challenge is by using valleys (local extremum points 
in the momentum space) to encode the information instead of charges. The valley information in some 
material such as monolayer transition metal dichalcogenide (TMD) can be controlled by using circularly 
polarized light as well as electric field. In this report, we focus on another knob for tuning the valley 
properties in these materials---- Layers, thanks to the Lego-type structure of 2D van der Waals 
heterostructures. Layer degree of freedom can not only increase the valley lifetimes and raise the 
operation temperature for valleytronic devices, but also introduce Moiré physics into the valleytronic 
devices. 
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