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Electrochemical Measurements 

 

Figure S1: Spectroelectrochemical Setup. A three-electrode electrochemical cell configuration 

forms a complete circuit, controlled by potentiostat. White light is transmitted through the working 

electrode and recorded by a spectrometer. For the measurements conducted in this manuscript, the 

working electrode was always set as the negative voltage.  The solution in the cell consists of 500 mM 

supporting electrolyte and 5mM PAH molecule in a dry organic solvent purged with argon. 



 

Figure S2: Cyclic Voltammogram. Current measured as a function of voltage sweep for THF 

(with 500 mM TBAP) both with 5mM Anthracene (solid, black line) and without Anthracene (dashed, 

grey line).  

  



Spectroscopic Measurements and Simulations 

The shape of the absorption band in tetracene above ~ 2.75 eV in Figure 2b is unreliable due to 

the concentration of the neutral solution.  The HOMO-LUMO transition is strongly absorbing, resulting 

in low transmission at that energy for a 5mM solution with a 10mm topical path length and a weak, 

noisy signal for the anion when the neutral spectrum was subtracted from the total measured spectrum. 

Also, the apparent discrepancy between the heights of the neutral and anion peaks for tetracene 

compared to theory is due to the differences in concentration between the anion and the neutral molecule 

(concentration of  anion was much lower than the concentration of the neutral molecule).  The diffusion 

length around the electrode is much less than the 10mm optical path length; thus, even when the 

electrode was saturated with charged molecules, only a small fraction of the total molecules along the 

optical path were charged.   

On the theory side, it has been shown that TDDFT calculations of the absorption spectrum of 

PAHs are limited to an accuracy of few tens of meV on the resonance peak positions when compared to 

experimental data.
1–3

 Further, the spectra shown in Figure 2c do not include the fine detail due to 

vibrational coupling, which is expanded in greater detail in Figure 3, and which results in an excellent 

agreement between theory and experiment.   

 

  



 

Figure S3: Electrolyte Concentration. The electrolyte concentration was varied from 5mM to 

1,000 mM at constant Anthracene concentration (in DMF).  While the system response is slightly slower 

at lower electrolyte concentration, the energy of the peak resonance redshifts only very slightly with 

increasing concentration. 

  



Electrochemical Endurance 

 

Figure S4: Plasmon switching endurance in electrochemical cell. A 10 mM Anthracene 

solution (in THF, 500 mM TBAP) was monitored spectroscopically during alternating applied voltages 

of -2.6 V for 3s and 0.4 V (vs. Fc/Fc+) for 20 seconds, over the course of 30 minutes.  The differential 

absorbance during this period is plotted as measured at 1.71 eV (i.e., at the peak resonance of the 

molecule plasmon in Anthracene).  



Electrochromic Device Spectrum 

 

 

Figure S5: Comparison of solution-state and gel device molecular plasmon spectra.  

Normalized absorption spectra of the anthracene anion molecular plasmon as recorded in solution with 

the electrochemical cell (blue curve) and the ITO-anthracene gel-ITO device. 
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