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Interface controlled electronic phases in two-dimensional materials on gold
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Interfaces strongly influence the electronic properties of atomically thin materials. Here, we
present how coupling between two-dimensional transition-metal dichalcogenides and a metal-
lic substrate can tune their electronic behavior at the nanoscale. Using low-temperature scan-
ning tunneling microscopy and spectroscopy, we investigate exfoliated monolayers of molyb-
denum disulfide (MoS,) and vanadium diselenide (VSe,) on Au(111). In MoS,, hybridization
with the substrate produces moiré-periodic electronic modulations whose amplitude depends
on the twist angle between the two lattices, becoming weaker at larger angles [1]. VSe, in-
stead highlights the role of interface coupling in stabilizing different charge-ordered phases:
bilayers preserve a bulk-like charge density wave, monolayers directly coupled to Au(111)
show suppressed ordering, and locally decoupled regions recover a distinct charge-ordered
state [2]. These results demonstrate how twist angle, hybridization, and local decoupling
provide routes to engineer electronic phases in two-dimensional materials.
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