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Fig. S1Electron density contours of the transition orbitals and the transition proportions of the S
statedor the dimeraith maximumJ at 0GPa(a) and 5.06GPa(b).
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Fig. S2 Evolution of the mlecular mckingstructure of HPS aggregatesthin ~10 A of the QM
centroidwith the compression stress.

2- Si-C23-C24-C25
5- Si-C2-C3-C4
3- C23-C16-C17-C18

4- C2-C9-C10-C11

Fig. S3 Molecular stucture ofHPSwith thelabeled atom ineix. Representative torsional anglets
2,3,4,5positionsare detailed in thaght panel.



Fig. $4 Schematic representation 6§ in the grounestate (excitegtate) PESQ refers to the
nuclear configurationSomin and Simin representhe most stable optimized structures in thea8d
S states.
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Fig. S5 Diagonal elementBuk of the electronidiq versusmode frequencyy for HPS in aggregates
at different pressures.
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Fig. S6 Relaxation energy; (a) and Huandgrhys factorS (b) of each normal mode versus mode
frequencyw of HPS in aggregates at different pressures in the exsittel PES.
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Fig. S7 Contour maps of the DRM for the lowest 20 modedH®IS in aggregates at different
pressuresThe exciteestate normal mode index is rearranged to make the largest element the
diagonal.
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Mode 137, 1253cm'? Mode 158, 1518cnt Mode 164, 1555cm?

Fig. S8 Calculated/; versusw (a) and diagrammatic illustration of selected normal modes with
large/; (b) of HPS in aggregates aibient pressure (0 GPa)

Fig. 9 Projection of the totarelaxation energy/e onto the internal coordinates of HPS in
aggregates at different pressures, includisygd(a), / angie () and/ dinedrai (C).
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