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The isolation of graphene in 2004 from graphite was a defining moment for the ‘birth’ of a
field: two-dimensional (2D) materials [1]. In recent years, there has been a rapidly increasing
number of papers focusing on non-graphene layered material, including transition metal
dichalcogenides (TMDs) [2]-[4], because of the new properties and applications that emerge
upon 2D confinements. In particular the combination of 2D blocks into vertical
heterostructure has recently been identified as a promising route to enhance or enrich the
functionalities of these material. However, the performances of all these possible 2D
heterostructure devices is governed by the band alignment and the interlayer interaction
between these different materials. In this talk, | will show that high resolution photoemission
spectroscopy (HR-XPS) and angle resolved photoemission spectroscopy (ARPES) are the most
powerful techniques to uncover the electronic structure and the interlayer interaction in 2D
vdW heterostructure. In particular, | will present an exhaustive study of MoS2/graphene
vertical heterostructure [2]-[4].
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