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Valleytronics, a concept analogous to spintronics, aims to utilize carriers’ valley 

degree of freedom to store and manipulate information. This field has been rapidly 

developed in recent years since the discovery of graphene and other novel two-

dimensional materials. In these materials, there are multiple Dirac-type valleys in 

the low-energy band structure which are connected by symmetry. Carriers in each 

valley have definite chirality. These give rise to many interesting valley physics. I 

will introduce our recent theoretical studies in this field, focusing on the geometrical 

and topological aspects of Dirac valleys, e.g., using external fields to control valley 

degree of freedom, designing topological domain wall based valley filters, and 

proposing some novel valley-related topological phases.  
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