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Ultrafast transient absorption spectroscopy 
TA measurements were acquired with different combinations of pump and probe polarisations, obtained by placing two half-wave plates on the beams paths. TA spectra at different pump-probe delays (with pump polarization aligned to the longitudinal axis of P3HT NW) are shown in Figure S1: NW samples in the upper panels (a,b) and TF in the lower ones (c,d). 


Figure S1. TA spectra of NW (a,b) and TF (c,d) samples at different probe delays, in the visible range. (a), (c) measurements are acquired with pump and probe polarisations parallel, while (b), (d) with cross polarisations between the two beams. Pump fluence 10 µJ/cm2.
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Figure S2.  TA dynamics at 660 nm for the NW with different polarizations between pump and probe; magic angle dynamics has been calculated from experimental parallel and perpendicular dynamics. Pump fluence: 19 µJ/cm2.













Theoretical methodology

[image: ]
Figure S3. Visualization of the procedure to extract from a P3HT condensate the geometric structure of a clean poly-thiophene chain, used for the electronic structure calculations: (a) full amorphous cell highlighting (black) one specific chain; (b) hexyl-thiophene chain, as extracted from the full cell simulation; (c) thiophene chain, after optimized H-saturation of the carbon atoms previously linked to the removed hexyl sidechains.
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