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The United Nations declared 2025 as the International Year of Quantum Science and Technology. Despite
being over a one-hundred-year-old field, surprising new quantum phenomena keep emerging when
generating different combinations of the smallest building blocks (atoms and molecules). A playground to
experimentally study such exotic effects at the nanoscale is two-dimensional (2D) organic nanoporous
networks of an atom thickness directly grown in an extended way on metallic surfaces. The resulting
nanoporous networks exhibit basic quantum phenomena that range from electron confinement and band
engineering of the surface electrons within the pores [1-3], to 2D-ferromagnetism with just 5% of a
monolayer of periodic coordinating atoms [4]. Such properties relate to the formation of extended
conjugated states characteristic from these extended and regular organic networks [5-6]. Moreover, metallic
surfaces are also key, as they provide versatile supports to generate functional nanostructures by catalyzing
small precursors to generate new covalent 2D structures [7] and also lead to unprecedented ways of
coordination (like direct hexafluor-Au coordination) [8]. All in all, the quantum properties of these ultra-thin
carbon-based nanoarchitectures could find their place as building blocks for next-generation electronic and
optoelectronic applications.
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