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Fig. S1 Schematic of experimental setup. Abbreviation: BS: beam splitter; OPA: optical
parametric amplifier; DM: dichroic mirror; FM: flip mirror; NDF: neutral-density filter; PM:

power meter; MCPs: microchannel plates; ETD: event time digitizer; AMP: preamplifier.
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Fig. S2 REMPI spectra of the probed products. (a) (2+1)-REMPI spectrum for the CH3(3p,
2A,” (v'=0) «— X ?A,” (v"=0) ) and (b) the CO(B 'T(v’= 0) « X 'Z7(v"= 0) ) transitions.
The black dots are the experimental measurements, while the color-filled curves represent the
range of the probe wavelengths for three products, assuming a Gaussian profile with a ~18
cm™!' linewidth (FWHM). Note the nonzero baselines of the spectra, which arise from
dissociative ionization backgrounds displaying an exponential decay behavior with the same

time constant of 190 ps for both products.
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Fig. S3 P(u; At) distributions of CH3(0,) at different pump-probe time delays. The color

code is the same as that in Fig. 2c.
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Fig. S4 P(u; At) distributions of CO (v =0, j ~ 0) at different pump-probe time delays.
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The color code is the same as that in Fig. 2c.
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Fig. S5 P(u; At) distributions of CO (v =0, j ~ 43) at different pump-probe time delays.

The color code is the same as that in Fig. 2c.
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Fig. S6 Effects of different photolysis wavelengths. P(E) distributions of CH;(0p) +
HCO from photolysis at 266.7 nm (black) and at 286.0 nm (red).
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Fig. S7 Experiment and theory comparison. Comparison of experimental P(E) distributions
of the CO + CHy channel with QCT results that are based on direct dynamics calculation
initiated from the saddle-point TS on the S, surface. The QCT-TS shown here is estimated

from the calculations for photolysis at 308 nm?®!%3! and 248 nm!6-3 in the literature.
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Fig. S8 Potential energy profiles for the CH;CHO (AA) decomposition into CH; + HCO
and CH,4 + CO, as well as isomerization to CH,CHOH(VA) on the S, 7}, and S, states. The
relative energies (kcal mol') of the stationary and intersection structures are from the MS-
SA3-CASPT2(14,13)/6-311G** calculation for the S; state and the B3LYP/cc-pVTZ

calculation for the Sy and 7 states.



