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Abstract

Dirac materials harbor Dirac Fermions, whose low-energy excitations are governed by the Dirac equation of
relativistic quantum mechanics. Quite a number of materials of recent interest to the condensed matter
community can be classified as Dirac materials, such as graphene, topological insulators and valleytronics
materials. In this talk, I will introduce “Diracology”from the viewpoint of Berry phase, including related
theories and computational aspects. This will be followed by recent progresses from my group in this direction
of research, including

(1)Materials prediction for realizing valleytronics;

(2)Topological aspects of Z2 = 0 systems;

(3)Time permitting: Chern insulator from a “trivial” oxide.
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