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(1) “Sructure of methylthiolate adsorbed on Au(111)
studied by photoelectron diffraction”

The structure of the alkanethiolate SAMs has been an
issue of controversy for long years, although the
understanding of the structure is quite an important basis
for the atomistic-level applications of SAMs.

We measured and analyzed scanned-energy and
scanned-angle S2p photoelectron diffraction (PD) for
CH;S/Au(111), which is the simplest but one of the most
thoroughly studied SAM systems both from
experimental and theoretical points of view.

The PD experiments were performed at BL-7A of the
Photon Factory with an ultrahigh vacuum end-station
equipped with a high-resolution electron energy analyzer.
Saturated methylthiolate monolayers on a single-crystal
Au(111) surface with a commensurate (V3xV3)R30°
super structure were used. PD spectra were simulated
by using the multiple scattering calculation of diffraction
package developed by Chen and van Hove.

We proposed from the PD analyses an unambiguous
structure model as shown in Fig. 1, in which S atom is
adsorbed on the atop site with the S-Au distance of 2.42
A, and S-methyl bond is tilted by 50° preferentially
along <211> and <121> directions. The present results
will contribute to the fundamental understanding of the
promising nano-material.
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Fig. 1 Schematic side and top view of the best-fit adsorption
geometry of methylthiolate adsorbed on Au(111). The hydrogen

atoms are indicated at tentatively assumed positions.
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(2) “Water formation reaction on Pt(111): NEXAFS
experiments and Monte Carlo simulations”

The catalytic water formation reaction was studied by
a newly developed energy dispersive NEXAFS
spectroscopy. Oxygen covered Pt(111) surfaces with a
(2x2) structure were exposed to gaseous hydrogen (5.0
x10™ Torr) at constant surface temperatures (120 ~140
K). O K-edge NEXAFS spectra were measured during
the reaction with a time interval of 35 s. From
quantitative analyses for the spectra, the coverage
changes of the adsorbed species (O, OH, and H,0O) were
obtained. The reaction is composed of three steps, which
are characterized by the induction period (I), fast
increase in coverage of OH and H,O with consuming
oxygen (II), and slow conversion of OH to H,O after the
complete consumption of oxygen (III). It was also found
that the maximum OH coverage becomes smaller at a
higher temperature. The kinetic Monte Carlo simulation
has reproduced the three characteristic reaction steps,
from which the steps are explained as follows; in the first
step OH domains are created through two-dimensional
aggregation of H,O (I), after the nucleation process the
second step sets in where the OH domains propagate by
the auto-catalytic cycle until they contact with each other
(II), and finally the merged OH domains convert to H,O
(IIT). The Reaction Diffusion simulation has revealed that
the density of H,O nuclei decreases due to its high
diffusion rate at a high temperature, which results in
reduction of the OH coverage.
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Fig. 2 Coverages of the adsorbed species (O, OH, and H,0) as
a function of time during dosing with gaseous H, (5.0 x 107
Torr) at 130 K. The O-covered Pt(111) surface started exposing
to gaseous H, at 0 min. The reaction can be divided to three
characteristic steps (I, II, and III).
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