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Fig. S1: a) First and b) second Eigen spectra obtained from NMF analysis of time series
optical spectra of Na-100 (Fig. 2) during thiophene oligomerization. Eigen spectra fitted with
the minimum number of Gaussians, creating a model which is applied to fit each individual
optical spectra in the time series. ¢) Example of spectra number 50 fitted with the fitted
Gaussian model and the corresponding bands and background present. d) Selective removal
of the Gaussians corresponding to the background in the model and its application to each

individual spectra (example given at spectra number 50).
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Fig. S2: Optimized geometries, molecular size, HOMO-LUMO gap (AEy.), wavelength of
the n-n* electronic transition (A ), oscillator strength (f) and simulated absorption spectra

for: a) a thiophene monomer and: b) an adsorbed thiophene monomer; during oligomerization
at M06-2X/6-31+G(d,p) level.
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Fig. S3: Raw in situ optical absorption time series spectra recorded during thiophene
oligomerization over a) Na-100 b) H-100 c) Na-80 d) H-80 e) Na-20 f) H-20, g) blank SiO,
extrudate. Samples impregnated at 303 K before ramping (at 30 K min ') to 393 K, recording
spectra every 10 s for a total of 1000 s.
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Fig. S4: Fitted and subtracted Gaussians of the created model (from NMF analysis and Eigen

spectra fitting) applied to each individual raw optical absorption spectra in the time series

during thiophene oligomerization of a) Na-100, b) H-100, c) Na-80, d) H-80, e¢) Na-20, f) H-

20. (Example given at spectrum number 50 in each case).
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S5: Fluorescence spectra recorded after thiophene oligomerization reaction at 393 K over
samples: a) Na-100 excited with 404 nm laser. Black dotted line depicts dichroic mirror
placement at 488 nm, leading to loss of main fluorescence band of excited oligomer species.
Inset: 2D top view confocal fluorescence image of Na-100 excited with a 404 nm laser; b)
Na-100 and H-100; ¢) Na-80 and H-80; d) Na-20 and H-20. Legend for each image: Dashed
lines: Na-100, Na-80, Na-20; Solid lines: H-100, H-80, H-20. Green: 488 nm laser excitation;

Orange: 561 nm laser excitation; Red: 642 nm laser excitation.
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