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1.  Details of the IR population transfer method applied to DPOE: 

IR-population transfer spectroscopy is used here to determine the fractional abundances of the 

two conformers of DPOE.  To make this measurement, the UV laser is fixed on a transition due 

to a single conformer and positioned to cross the supersonic free jet at x/D = 6, where x is the 

distance downstream of the nozzle orifice and D is the nozzle diameter.  The infrared laser is 

positioned at an x/D = 2.5, upstream of the UV probe, and preceding the UV laser pulse by 

approximately 2 µs.  In this manner, conformers have experienced a sufficient number of 

collisions with the backing gas to cool to the vibrational zero-point level before IR excitation; 

however, IR excitation occurs in a density regime where there are sufficient collisions following 

IR excitation to re-cool the vibrationally excited molecules back to the zero-point level before 

interrogation.  Since IR excitation occurs to levels with energies above the barriers to 

isomerization, conformational isomerization can occur in competition with vibrational cooling.  

If an infrared transition due to conformer A is excited upstream, population will be transferred 

out of A to conformer B, leading to a net depletion in the population in A and gain in population 

in B.  If an LIF transition due to A downstream, an IR depletion will be observed, while 

interrogation of B downstream will yield a gain at this same IR wavelength.   IRPT scans are 

recorded with the IR operating at 10 Hz, and the UV laser at 20 Hz, using the active baseline 

subtraction mode of a gated integrator to record the difference in LIF signal from the UV laser 

with or without the IR present. 

 

 

 



2.  Table S1:  Full listing of the calculated dihedral angles for the 26 conformers of DPOE. 

 

3.  Discussion of scale factors of DPOE relative to DPE: 

In the present work, we have made one adjustment to the scaling factors described above.  

The spectra to the right in Figure 6 were obtained by adjusting the position of the CH scissor 

overtones.  We did this by scaling all modes other than the alkyl CH stretches by .989 as opposed 

to the .984 value used in the DPE work.  The new value is that value obtained from fitting the 

mid IR data in Table 2.  We subsequently varied Eanh, the anharmonicity of the local scissor 

modes, in order to fit the peak near 2980 cm-1 in the C2h ttt conformer DPOE spectrum.  In 

contrast to DPE, the resonance interaction between the CH stretches and the scissor modes is 

almost negligible due to the higher frequencies of the scissors in DPOE.  The transition at 2980 

cm-1 is assigned as the overtone of the scissors mode.  We again find Eanh = 47 cm-1.  We believe 

Conformer 

(Degeneracy) φ1 θ1 τ θ2 φ2

Relative 

Energy

i/ttt/i (1) 180.0 -180.0 -180.0 -180.0 0.0 0.000

i/tg+t/i (2) -1.8 -177.9 71.6 -177.9 -1.8 2.670

i/ttg-/i (2) -179.4 178.1 178.9 -81.2 179.5 5.558

o+/g-g+t/i- (2) 25.0 -106.7 72.0 -175.3 -5.6 6.761

o+/g+g-g+/o- (2) 154.7 104.8 -75.8 104.8 -27.3 8.013

i/tg-g-/i- (2) -177.6 177.6 -69.9 -77.1 -5.5 8.606

o+/g+g+t/i (2) 73.6 61.8 60.7 -174.9 -4.2 8.908

i/g-g-g+/i- (2) -2.4 -79.4 -71.8 100.2 -11.8 10.615

o+/g-g+g+/o+ (2) 132.5 -86.8 60.8 66.9 21.7 11.103

i/g+tg-/i (1) -178.4 80.4 -180.0 -80.4 178.4 11.573

o+/g+tg+/i (2) 47.8 73.7 -176.9 79.7 -175.4 11.762

i/g-g-g-/i (2) 176.4 -77.1 -70.2 -77.1 -4.4 14.165

o-/g-g-g-/o+ (2) -76.0 -65.5 -53.7 -65.5 105.9 15.013

i-/g+g+g+/o- (2) -172.5 75.1 58.4 65.5 -112.2 15.183
*
Angles ranging  between -5° ≤ φ1/φ2 ≤ 5° are designated "i", -5° > φ1/φ2 ≥ -20° as "i-",

5° < φ1/φ2 ≤ 20° as "i+", φ1/φ2 > 20° as "o+", and φ1/φ2 < -20° as "o-".



that such close agreement is fortuitous, given that the scaling factor for DPE was taken from 1,2 

difluoroethane scissor calculations. 
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