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Fig. 1. Crystal structure and band structure in twisted TMDs: The crystal structure in 0° (a) and 60° (b) twisted TMDs hetero-
bilayer; (c) the moiré band structure of low-energy electrons in 2° twisted WSe,/MoSe, heterobilayer!!”; (d) the kinetic energy of

electrons hopping between different moiré sites as a function of the moiré lattice constant!'”.
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Fig. 2. The schematic of the correlated states in twisted TMDs.
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SPECIAL TOPIC—Two dimensional twisted moir¢ superlattice

Exotic states in moiré superlattices of twisted semiconducting
transition metal dichalcogenides”

Tang Yan-Hao '
(Interdisciplinary Center for Quantum Information, Zhejiang Province Key Laboratory of Quantum Technology,

Department of Physics, Zhejiang University, Hangzhou 310063, China)

( Received 31 October 2022; revised manuscript received 14 December 2022 )

Abstract

Moiré superlattices formed by van der Waals materials with small lattice mismatch or twist angle open an
unprecedented approach to generate flat bands that don’t exist in the “parent” materials, which provides a
controllable platform for exploring quantum many body physics. Owing to the wide angle range for the
existence of flat bands, as well as the valley-spin-locking band structure and the excellent optical properties,
twisted semiconducting transition metal dichalcogenides (TMDs) heterostructures have recently attracted lots
of attention. In this review, we discuss the exotic states discovered in the twisted TMDs heterostructures,
including Mott insulator, generalized Wigner crystals, topological non-trivial states, and moiré excitons, how to
manipulate these exotic states and related mechanisms, and finally some perspectives on the opportunities and

challenges in this field.
Keywords: transition metal dichalcogenides, twisted semiconductor, strong correlation, exciton
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