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 Welcome to the nanotech@surfaces Laboratory, a research section of the Swiss Federal Laboratories for Materials Science and Technology (Empa). We are a highly motivated team of physicists and chemists dedicated to develop and characterize novel functional materials and devices based on nanoscale surface effects. Using a close combination of experimental and computational approaches, we aim at a fundamental understanding of the structural and electronic properties of low-dimensional nanostructured materials and systems, and at establishing a rational basis for their application in next generation technologies.
 Our main competences – surface physics and chemistry – are located within the realm of fundamental research, but we have a long tradition of developing basic research results into real-world technological applications. It is part of our mission to assist internal and external partners in technology development with our know-how and experience. To this end, we collaborate with academic and governmental research labs and industrial companies worldwide.
 We are organised in three groups that cover research topics such as carbon nanomaterials, functional surfaces and 2D quantum materials, both from an experimental point of view and via atomistic simulations as well as in terms of device applications. Our research interests cover a wide range of topics at the interface of materials science, surface physics and chemistry, with a particular focus on low-dimensional organic & carbon-based materials. We follow different experimental approaches, but with a core activity on surface physical and chemical investigations, in particular by means of scanning probe techniques (STM/STS/nc-AFM) and photoelectron-based methods such as XPS, ARPES and XPD, complemented by theory and atomistic simulations. Within a transversal research project, we are currently focusing on the development of a carbon-based nanomaterials platform for next-generation quantum technology applications.
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 Charge state-dependent symmetry breaking of atomic defects in transition metal dichalcogenides
 F. Xiang et. al, Nat. Commun. 15, 2738 (2024). DOI: 10.1038/s41467-024-47039-4
 On-surface cyclization of vinyl groups on poly-para-phenylene involving an unusual pentagon to hexagon transformation
 M. Di Giovannantonio et. al, Nat. Commun. 15, 1910 (2024). DOI: 10.1038/s41467-024-46173-3
 Asymmetric Molecular Adsorption and Regioselective Bond Cleavage on Chiral PdGa Crystals
 N. Merino-Diez et. al, Adv. Sci. 2309081 (2024). DOI: 10.1002/advs.202309081
 On-Surface Synthesis of Anthracene-Fused Zigzag Graphene Nanoribbons from 2,7-Dibromo-9,9′-bianthryl Reveals Unexpected Ring Rearrangements
 X. Xu et. al, Precis. Chem. 2, 81-87 (2024). DOI: 10.1021/prechem.3c00116
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 molCH meeting
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