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Fig. S1 UV-Vis-Near IR absorption spectra of a-SWNT-CO2H and b-SWNT-CO2H in DMF. While the van Hove absorption bands are almost completely lost for a-SWNT-CO2H, they remain nearly intact for b-SWNT-CO2H; absorption peaks due to the first (1236, 1320 and 1430 nm) and the second bandgaps (741, 815 and 890 nm) are observed.
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Fig. S2 Near IR absorption spectra of the intermediate NI, a-SWNT-NI and b-SWNT-NI in CHCl3. The difference between a-SWNT-CO2H and b-SWNT-CO2H (shown in Fig. S1) are found to be preserved in the final products. Diffused spectra of a-SWNT-NI as compared with a-SWNT-CO2H (Fig. S1) imply the electronic perturbation due to the introduced -chromophores.
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Fig. S3 Possible resonance structure formulas of SWNT-NI. Nitrogen's isolated electron pairs in the covalent bonding bridge (-NHNH-) can play a role in the -delocalization between SWNTs and moiety units, leading to a strong electronic interaction between the chromophore and SWNTs units, and thus resulting in the considerable change in the absorption and luminescence spectra.
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Fig. S4 Luminescence excitation spectra monitored at 550 nm of a-SWNT-NI, b-SWNT-NI, the reference compounds NI-Ac, and NI. 
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