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Fig. S1 The slice image of the AlO products detected via the (1+1) resonance enhanced
multiphoton ionization at 244.947 nm. The inner ring corresponds to AlO(v = 0, N = 53) from the
reaction of the excited Al(2P3/2) spin-orbit state. No AlO product was observed from the reaction
of the ground spin-orbit state of Al(2P1/2), which reconfirmed that the maximum energetically
available level for the ground state reaction is Nmax = 52. Because the probe wavelength was
overlapped with the wavelength for P(1) and R(15) branches for the AlO(v = 1) products, the
AlO(v = 1, N = 1 and 15) products were also detected and the corresponding signals overlapped
with the outer ring of the image for the AlO(v = 0, N=39) channel.
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Fig. S2 A schematic view of our crossed-beam apparatus for studying the title reaction (adapted
from Ref.S1). The geometries for crossed molecular beam and the probe laser are shown in the
figure. The calibration for velocity mapping was done with the speed distribution of O+ ions from
the multiphoton dissociation dynamic of O2 molecules at 225 nm. The image of O+ ions is shown
on the top.
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Fig. S3 Schematics of (1+1) REMPI for Al(2P) detection and the recorded spectra of the Al(2P)
spin-orbit states from the Al reactant beam in the wavelength region of 308 – 310 nm. The spectra
were the averaged results of three times repeated experiments. A ratio of Al(2P1/2)/Al(2P3/2) = 0.47
±0.03 was obtained (one standard derivation per error bar).
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