Topological Minibands in Moiré¢ Superlattice Materials with Strong Spin-orbit
Coupling

(Session B, Oral)

Chaoxing Liu', Kaijie Yang', Yunzhe Liu!, Zian Xu?, Yanjie Feng?, Frank Schindler’, Yuanfeng
Xu*3, Zhen Bi!, B. Andrei Bernevig>®’, Peizhe Tang*®

"Department of Physics, the Pennsylvania State University, University Park, PA 16802, USA.
2School of Materials Science and Engineering, Beihang University, Beijing 100191,China.
3 Blackett Laboratory, Imperial College London, London SW7 2AZ,United Kingdom.
4 Center for Correlated Matter and School of Physics, Zhejiang University, Hangzhou 310058, China.
3 Department of Physics, Princeton University, Princeton, NJ 08544, USA.

®Donostia International Physics Center, P. Manuel de Lardizabal 4, 20018 Donostia-San Sebastian,
Spain.

"IKERBASQUE, Basque Foundation for Science, Bilbao, Spain.

$ Max Planck Institute for the Structure and Dynamics of Matter and Center for Free Electron Laser
Science, Hamburg 22761, Germany

The emergence of topologically non-trivial flat bands in moiré materials provides an opportunity to
explore the interplay between topological physics and correlation effects, leading to the recent
experimental realization of interacting topological phases, e.g. fractional Chern insulators, in graphene
moiré materials and transition metal dichalcogenides moiré superlattice. In this talk, I will go beyond
these existing moiré materials and discuss how to engineer topological flat minibands in 2D materials
with moire superlattice potentials and strong spin-orbit coupling. Particularly, we propose (1)
topological minibands in topological insulator based moire heterostructures [1]; (2) a band-folding-
induced band inversion mechanism for topological minibands in two types of semiconducting models,
namely the Rashba model and the Bernevig Hughes-Zhang (BHZ) model with moiré superlattice
potentials[2]; (3) a topological heavy-fermion description for topological flat minibands in moiré BHZ
model. A general theory based on band representations in the morié Brillouin zone is also developed
for identifying topological minibands for different space groups.
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