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Fig. 1. Single layer molybdenum disulfide: (a) Schematic diagram of atomic structure of 2H phaseP; (b) energy band structure ob-

tained by quasiparticle self-consistent GW (QSGW) method P7; (c) photoluminescence spectral*?; (d) Landau fanf; (e) schematic

of valley hall effect.
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Fig. 2. Bilayer molybdenum disulfide’s band structure and physical properties: (a) Atomic structure of natural double-layer molyb-
denum disulfide; (b) QSGW calculated band structurel”; (c) electric field tunable valley Hall effect/™; (d) moiré superlattice in
twisted bilayer molybdenum disulfidel®; (e) valence band structure of twisted bilayer molybdenum disulfide with 2.65°6; (f) non-

trivial topological flat bands/%%.
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Abstract

Molybdenum disulfide is a layered transition metal chalcogenide semiconductor. It has many applications in
the fields of two-dimensional spintronics, valleytronics and optoelectronics. In this review, molybdenum disulfide
is taken as a representative to systematically introduce the energy band structures of single layer, bilayer and
twisted bilayer molybdenum disulfide, as well as the latest experimental progress of its realization and low-
temperature electrical transport, such as superconductivity and strong correlation phenomenon. Finally, two-
dimensional transition metal chalcogenide moiré superlattice’s challenges in optimizing contact and sample

quality are analyzed and the future development of this field is also presented.
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