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Supplementary Information 

Supplementary Fig. S1-S5 show the HOMO and LUMO of methyl isopropyl ether, SEVO, 

ethyl methyl ether, ISO, and diethyl ether, respectively. Isosurface values were chosen such that 

only the most predominant location of each orbital is shown in order to identify the character of 

each orbital. The orbitals for SEVO in Supplementary Fig. S2 show a nO → σC-H
* HOMO-LUMO 

transition, and the orbitals for ISO in Supplementary Fig. S4 show a nCl → σC-Cl
* HOMO-LUMO 

transition, both of which match previously reported orbital characteristics for SEVO3,4 and ISO5, 

respectively. While the orbitals for SEVO and ISO have been reported before, we show our results 

here as further confirmation of the accuracy of our electronic structure calculations. 

Supplementary Fig. S6-S7 show the mass spectra of the SEVO and ISO, respectively, used 

in our experiments. Mass spectra were obtained through electron ionization using a Micromass 

AutoSpec Ultima magnetic sector mass spectrometer. 

Because the laser power in the entangled two-photon spectroscopy set-up can fluctuate in 

a short period of time, each time a new solution is to be tested, a fresh solvent transmission scan 

must be completed before the transmission scan of the new solution. This method ensures the 

highest accuracy when comparing a solution’s transmission line to a solvent’s transmission line to 

determine whether or not the solution is interacting with entangled photons. When completing 
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these two scan back-to-back, the random fluctuations of the laser’s power should be minimized, 

as opposed to comparing a solution’s transmission lines to a solvent transmission line taken hours 

earlier. Each of the transmission lines for the solutions tested in Supplementary Fig. S8-S11 are 

compared with the solvent transmission line acquired immediately before the solution was tested. 

The pure liquids SEVO and ISO were tested, with each solution’s transmission lines (and solvent 

transmission lines of pure methanol) shown in Supplementary Fig. S8 for SEVO and 

Supplementary Fig. S9 for ISO. The same experiment and analysis were completed for diethyl 

ether and methanol, shown in Supplementary Fig. S10. Zinc tetraphenylporphyrin (ZnTPP) in 

toluene was used as a standard to validate our experiment and analysis, shown in Supplementary 

Fig. S11. 

Supplementary Fig. S11 shows a difference between the transmission lines for ZnTPP and 

toluene, which is expected since this compound has previously been reported to interact with 

entangled photons6,7, thus validating our experiment and analysis. Supplementary Fig. S10 shows 

that the transmission lines for diethyl ether and methanol lie within each other’s error bars. 

Therefore, interaction is not occurring in diethyl ether, and the difference in the transmission lines 

is due to random fluctuations of the laser. However, SEVO in Supplementary Fig. S7 and ISO in 

Supplementary Fig. S8 have transmission lines outside of the error bars of their respective solvent 

transmission lines. Therefore, these two samples are interacting with entangled photons. 

 



           

Supplementary Figure S1. HOMO (left) and LUMO (right) of the ground state (S0) of methyl 

isopropyl ether. 

           

Supplementary Figure S2. HOMO (left) and LUMO (right) of the ground state (S0) of SEVO. 



            

Supplementary Figure S3. HOMO (left) and LUMO (right) of the ground state (S0) of ethyl 

methyl ether. 

           

Supplementary Figure S4. HOMO (left) and LUMO (right) of the ground state (S0) of ISO. 

           

Supplementary Figure S5. HOMO (left) and LUMO (right) of the ground state (S0) of diethyl 

ether. 



 

Supplementary Figure S6. Mass spectrum of SEVO. 

 

 

Supplementary Figure S7. Mass spectrum of ISO. 

 

 



 

Supplementary Figure S8. Transmission rate as a function of incident laser power for pure 

SEVO, compared to methanol. 



 

Supplementary Figure S9. Transmission rate as a function of incident laser power for solutions 

of ISO, compared to methanol. 



 

Supplementary Figure S10. Transmission rate as a function of incident laser power for diethyl 

ether, compared to methanol. 



 

Supplementary Figure S11. Transmission rate as a function of incident laser power for ZnTPP 

in toluene, compared to toluene. 
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