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Figure S1. Auger electron spectra taken during each step of preparation sequence: (a) After depositing 2
MLE SiO on Nig45Pdys»(111) in UHV; (b) after annealing at 950 K in 4 X 10~ 8 Torr oxygen for 5 min; (c)
after additional annealing at 950 K in 4 X 10~ ® Torr oxygen for 20 min; (d) after additional annealing at

. -8 . o .
1000 K in 4 X 107 Torr oxygen for 10 min. No normalization was applied to the curves.

The influence of annealing in oxygen-deficient environments on the surface stoichiometry was
systematically studied with AES. Figure S1 shows the Auger electron spectra taken during each step of the
preparation sequence. No normalization was applied to the curves and all of the spectra were taken under
the same conditions. Thus, the intensity of peaks can be used to track surface composition changes. After
depositing 2 MLE SiO on Nig.4sPdos2(111) in UHV, both Si*" and lower oxidation states were detected by

AES. As a reference, the LVV peaks of Si?* and Si#* locate at 84 eV and 78 eV.!-? After annealing at 950



Kin4x107° Torr oxygen for 5 min, the Si peak was fully oxidized to Si** and the existence of 2D VDW

silica and Ni silicate were detected by LEED, STM and RAIRS. The intensity of the O peak increased due

to oxidation. Additional annealing at 950 K in 4 X 10~ ° Torr oxygen for 20 min lead to the decomposition
of 2D VDW silica and formation of Ni silicate based on the RAIRS data; however, no loss of Si could be
detected. The increase of the O peak may due to Ni oxidation to form Ni silicate which partially covers the
surface. The decrease of the Pd peak and increase of Ni peak after the first two annealing steps was due to

Ni surface enrichment during the annealing in oxygen environment, which has been discussed in a previous

-8
paper.3 Further annealing at 1000 K in 4 X 10" Torr oxygen for 10 min did not change the structure of

the 2D overlayer or the intensities of the Si, O, Pd and Ni AES peaks.
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