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Fig. S1 Electron density contours of the transition orbitals and the transition proportions of the S1 

states for the dimers with maximum J at 0 GPa (a) and 5.06 GPa (b). 

 

 
Fig. S2 Evolution of the molecular packing structure of HPS aggregates within ~10 Å of the QM 

centroid with the compression stress. 

 

 

Fig. S3 Molecular structure of HPS with the labeled atom index. Representative torsional angles at 

2,3,4,5-positions are detailed in the right panel. 
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Fig. S4 Schematic representation of lg(e) in the ground-state (excited-state) PES. Q refers to the 

nuclear configuration. S0min and S1min represent the most stable optimized structures in the S0 and 

S1 states. 

 

 

Fig. S5 Diagonal elements Rkk of the electronic Rkl versus mode frequency wj for HPS in aggregates 

at different pressures. 
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Fig. S6 Relaxation energy lj (a) and Huang-Rhys factor Sj (b) of each normal mode versus mode 

frequency wj of HPS in aggregates at different pressures in the excited-state PES. 
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Fig. S7 Contour maps of the DRM for the lowest 20 modes of HPS in aggregates at different 

pressures. The excited-state normal mode index is rearranged to make the largest element the 

diagonal. 
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Mode 16, 154 cm-1        Mode 19, 191 cm-1         Mode 83, 942 cm-1 

     

Mode 137, 1253 cm-1      Mode 158, 1518 cm-1       Mode 164, 1555 cm-1 

Fig. S8 Calculated lj versus wj (a) and diagrammatic illustration of selected normal modes with 

large lj (b) of HPS in aggregates at ambient pressure (0 GPa). 

 

 

Fig. S9 Projection of the total relaxation energy le onto the internal coordinates of HPS in 

aggregates at different pressures, including lbond (a), langle (b) and ldihedral (c). 

 


