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Figure S1. Band structure of graphene along the ΓΚΜΓ path by using DFT (dashed black line) and GW (solid red line) calculations.
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Figure S2. (a) Bandgap as a function of the ribbon width for experimentally realized graphene nanoribbons [39] compared to the GW-semi-analytical model (solid line). (b) Bandgap variation for narrow-wide graphene nanoribbons predicted by the GW approximation [40] compared to the GW-semi-analytical model (solid line).


[image: ]
Figure S3. Bandgap variation for germanene nanoribbons from 1 to 10 nm wide.
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Figure S4. (a) Band structure and (b) DOS of 2.7 nm wide graphene nanoribbon. (c) Comparison of predicted DOS of 2.7 nm graphene nanoribbons (dashed red line) with the similar sample grown on Ge(001) (black dots) [43].
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Figure S5. Plasmon frequency dispersion vs. wave vector for five armchair graphene nanoribbon (5AGNR), considering the numerical TDDFT+RPA approach [15] and the predictions of the semi-analytical model. The input parameters of Equation (4) are given in the figure.
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