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Abstract

Two-dimensional materials like graphene, Xenes (X:Si, Ge or Sn), transition metal (di)chalcogenides and layered metal oxides are currently attracting considerable interest due to their promising applications in novel nanoelectronic devices, like tunnel field-effect transistors (TFET), photonic and plasmonic devices, piezoelectric sensors... In this presentation, an overview about the structural, electronic and transport properties of various 2D materials will be given, comparing experimental results with predictions from first-principles simulations, based on density functional theory. We will first discuss the properties of transition metal dichalcogenides, like MoS2, WS2 or HfS2, and their van der Waals heterostructures, for their potential use in TFET. Next, the properties of Xenes will be discussed, focusing on stanene, which is predicted to be a 2D topological insulator, which could be used in e.g. topological field effect transistors. Finally, the properties of 2D tin monoxide (SnO) will be highlighted, this material being predicted to be ferromagnetic when doped with holes, and being thus potentially interesting for novel 2D spintronic devices.  
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