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Fig. 1. (a) Schematic illustration showing the CO in the atop site with
the oxygen in the fcc hollow site. (b) Plan view of a Ni(111) surface
showing the atop, hep and fcc hollow sites and defining the azimuths
used in the data collection.
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Fig. 2. Side views of the model structure of Ni(111) (2x2)-0/CO (for
the case of CO molecule in the hcp and atop site) defining the
structural parameters.
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Table 1. optimized structural parameters and site mixing ratio for
sample preparation temperatures. o
Preparation Proportion C-Ni layer C-Ni layer Y , 407[121]
temperature of atop site spacing spacing N . ’
X) (¥0) (atop) A (hep) A
265 95 (+5/-25) 1.77+0.02 A 1.26*
170 70+20 1.79+0.03 A 1.28+0.12
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Fig. 3. Comparison of the best-fit model (full lines) with the
experimental data (circles) for the preparation at 170 K.

Fitting A= Table 1] A2k Fig. 3, 4, 5 A3
A} simulation ZATE B3 7ot} Fig. 5¢ F &
AR A9 ez E2AF A2 fitting 755 UERH 3
olt}. Fig. 5& 265K 7183t FuIgh 495 wWils] HF
3l AR atopdS & 4 Utk o] AF 5% A=Y
22 H1&-2 hepoll S7Fs44e eishd QPJQ fitting 7}
Aol o}, whA, 170 K] A= 30 % hep B3 91X 4

S )

107[211]

RS

10?[110]

e
0?[110]

100 200 300 400
Kinetic Energy (eV)

-0.5 —

Fig. 4. Comparison of the best-fit model (full lines) with the
experimental data (circles) after annealing at 265 K.
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Fig. 5. The dependence of the R-factor on the relative proportion of
atop and hcp hollow site occupation for the adsorbed CO molecule in
the surface prepared at different temperatures. The dashed lines
parallel to the abscissa correspond to the values define the estimated
precision.
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A study fo the adsorption site of CO in the N(111)/p(2x2)-O/CO coadsorbed phase over different sample preparation temperatures
revealed that the atop site is favoured. The Ni-C spacing is given by 1.77+0.01 A. A study of the adsorption site of CO in the Ni (111)/
p(2x2)-0O/CO coadsorbed phase over different sample preparation temperatures revealed that the atop site is favoured. The Ni-C
spacing is given by 1.77£0.01 A. The data from the sample prepared at 265 K showed atop sites, which is well consistent with
vibrational spectroscopy, whilst the data from the low temperature preparation appears the mixture of atop and hcp (35 %). The
occupation of hep hollow sites is probably due to an incorrect pre-coverage of atomic oxygen (different from 0.25m/). Similar
observation of site mixture also found in recent high resolution XPS measurements using C Is and O 1s chemical shifts.
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