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Fig. 1. Transition metal dichalcogenides: (a), (b) Schematic
illustrations of 2H phase TMDc, where cyan balls denote
transition metal atoms and yellow balls denote chalcogen-
ide atoms; (c¢) schematic band structures of 2H TMDc.
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Fig. 2. Twisted MoS, moiré superlattices ?Y: Schematics
plots of AA-stacked (3.5° twisted, (a)-(d)) and AB-stacked
(56.5° twisted, (e)—(h)) MoS, moiré superlattices, the high-
symmetry stackings are highlighted by circles.
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Fig. 3. Correlated states in WSe,/WS, moiré superlattices: (a) Quantum capacitance signals detected by optical probe in WSe,/WS,
moiré superlattices [*Y; (b) schematic illustrations of Mott insulator and generalized Wigner crystal states 'J; (c) schematic band
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represents the moiré mini band filling factor, which equals to 2v.
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SPECIAL TOPIC—Novel properties of low-dimensional materials

Recent experimental research progress of two-dimensional
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Abstract

A moiré superlattice can be formed by overlaying two atomically thin van der Waals materials with a

rotation angle or with a lattice mismatch. Since the discovery of correlated insulators and superconductivity in

magic angle twisted bilayer graphene, constructing moiré superlattices by various two-dimensional (2D) van der

Woaals materials and studying their novel properties emerge as a hot topic and research frontier in condensed

matter physics. Here we review the recent experimental progress of 2D transition metal dichalcogenide moiré

superlattices. In this system, the formation of moiré flat band does not rely on certain magic angles.

Experimentally, a series of correlated electron states and topological states have been discovered and confirmed.

Further theoretical and experimental studies can find a wealth of emergent phenomena caused by the combined

influence of strong correlation and topology in transition metal dichalcogenide moiré superlattice.

Keywords: moiré superlattices, correlated electron states, topological states, two-dimensional van der Waals
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