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Abstract

Since the remarkable discovery of topological insulators, the electronic-structure topology of quantum materials
has emerged as a new frontier in modern condensed matter physics and material science. Novel macroscopic
quantum phenomena of topological materials are not only of fundamental interest, but may hold some potential
for technological applications. In this talk, I will briefly introduce several works about novel topological states
(including various topological insulators and semimetals) in crystalline materials, some of which have already
experimental verified. And I will also discuss the materials engineering of controlling topological phase
transition (TPT) in topological materials. Then, I will expend the horizon of topological states to a new territory,
the quasicrystals, and define a new topological invariant, the spin Bott index, to identify nontrivial topology in
aperiodic and amorphous systems. Finally, I develop a unified view of TPTs in solids by devising a general
topological band theory that underlines a universal linear scaling of TPTs in crystalline, quasicrystalline and
amorphous systems.
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