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Today, 1D and 2D carbon nanomaterials are receiving increasing attention for
nanoelectronics, spinfronics and quantum technologies.l This is partly due to their
structural and chemical versatility, thanks to organic synthesis, leading to highly tunable
electronic and magnetic properties. In this talk | will focus on carbon nanomaterials made
of m-conjugated organic radicals (Figure 1). More concretely, | will summarize the progress
in the design, modelling and realization of triarimethyl (TAM) 1D and 2D conjugated
polymers (1DCPs, 2DCPs, respectively). TAMs host a m-conjugated unpaired electron, and
so are promising building blocks to tailor exotic quantum phenomena with atomic
precision. | will briefly explain our theorefical predictions on the complex electronic
structure of TAM 2DCPs,12 the possibility to induced m-electron-pairing by stretching these
2D materials (Figure 1), the emergence of magnetic frustration in mixed-valence TAM
2DCPs, M and the experimental efforts towards the synthesis of TAM 2DCPs.II Finally, | will
also show more recent work on how to engineer topological phases via aryl-ring twisting in
TAM 1DCPs, 14 also discussing potential implications for their 2D counterparts.
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Figure 1: Some TAM 2DCPs may be understood as the 2D version of well-known organic bi-radicals
(a). However, 2DCPs permit controlling molecular-scale properties, such as m-electron-pairing (a), via
external means: e.g. uniaxial strain (b). 1]
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