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Fig. 1 A typical series of O—-K NEXAFS spectra in the dispersive
mode during the titration of an O overlayer with CO on Pt
(111) (T=252K, Pyo=5x%10"1°Torr).
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Fig. 2 Time evolution of coverages of O and CO under 7=252 K,
P.,=5%x10"19Torr. The solid line indicates the saturation
coverage of CO.
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Fig. 3 (a) Variation of 6, and 0cc from kinetic Monte Carlo simu-
lation for the reaction (Pco=1x10-8 Torr and T=240K).
(b) Spatial distributions of reactants and reaction sites ob-
tained from simulations for 100 X 100 p (2 X 2) lattice points.
Red points represent O atoms and white points indicate the
positions where the reaction has occurred just after the
preceding frame. CO molecules are omitted. Each frame (0-
ii) corresponds to the spatial distribution at each time indi-
cated in (a).
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Fig. 4 O-K edge NEXAFS spectra at normal incidence as a func-
tion of time, obtained during exposing to H, (5.0x10-°
Torr) at 130 K. Each spectrum was obtained every 35 se-
conds and some selected spectra are shown.
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Fig.5 (A) Coverages of O, OH, and H,O as a function of time ob-
served by time-resolved NEXAFS spectroscopy. The surface
was exposed to hydrogen gas (5.0 x 10-2 Torr) at 130 K. (B)
Coverage of O, OH, and H,0 calculated by kinetic Monte

Carlo simulation. The reaction condition is the same as that
in the experiment.
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Fig. 6 Series of the surface images at the moments marked in Fig. 5
(B) calculated by kinetic Monte Carlo simulation. The size
of the images is 280 nm x 280 nm. Green spots represent O,
red spot OH, blue spot H,O. There is no adsorbed species in
the white region.
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Fig. 7 A typical series of N-K NEXAFS spectra in the dispersive
mode during the titration of an N overlayer with NO on Rh
(111) (T=120K, Pno=5%107°Torr).
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Fig. 8 Time evolution of the coverages of N and NO (6y and Oyo,
respectively) at 480 K (a, Region III), 120 K (b, Region II),
and 70K (c, Region I) at a NO pressure of 5x 109 Torr.
The insets show the examples of N-K NEXAFS and curve
fitting analyses.
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Fig. 9 Temperature dependence of the reaction rate constant &k at

an NO pressure of 5x10-° Torr. The gray line is an eye
guide. Inset: Arrhenius plot in the Region II.
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Direct monitoring of surface chemical reaction by
energy-dispersed soft-x-ray absorption spectroscopy
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Abstract Energy-dispersed soft-x-ray absorption spectroscopy (energy-dispersed surface XAFS) was ap-
plied to direct monitoring of real-time change in quantities of adsorbates under the progress of surface reac-
tion. This technique can be a powerful tool to study surface reaction mechanism through comparison with the
reaction simulations taking into accounts of microscopic elementary processes and interactions as well as
spectroscopic detection of reaction intermediates. Here, we introduce important characteristics in surface
chemical reactions that were found by such an approach.
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