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Fig. 1 Schematic crystal truncation rods (green) and fractional
order rods (red).
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Fig. 2 Electrochemical X-ray diffraction cell.
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Fig. 3 Structure factors from CTRs and fractional-order rods. Blue
lines are calculated structure factors from the optimized
model. Black lines are calculated ones for perfectly terminat-
ed Ru(0001) surface.
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Fig. 4 Surface structure based on the optimum parameters for Ru
(0001)—(2x2)—0. Dashed lines indicate the position of the
centers of gravity in each layer.
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Fig. 5 Atomic shift from bulk phase positions as a function of Nth
layers.
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Fig. 6 In-plane contour map of difference electron densities calcu-
lated by difference Fourier syntheses of water adsorbed on Ni
(111)-(2%2)-0 at 140K (a) and 25K (b). The red and
blue lines indicate positive and negative electron densities.
The surface structure based on the optimum parameters at
140K (c) and 25K (d).
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Fig. 7 Schematic model of the disordered structure at 25 K.
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Fig. 8 In-plane contour map of difference electron densities calcu-
lated by difference Fourier syntheses of Cu upd on Au(111)
in 0.5M H,SO,+5 mM CuSO,.
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Fig. 9 Optimum structure for Cu upd on Au(111) in 0.5 M H,SO,
+5 mM CuSO,. Electrode potential is 0.32 V vs SHE.
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Structure determination of water and/or oxygen
adsorbed on metal surfaces using x-ray diffraction

Masashi NAKAMURA Graduate School of Engineering, Chiba University,
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Abstract The high brilliance x-ray of the third-generation synchrotron radiation source has determined the
strict structure of adsorbed light atoms recently. The structural analyses using surface x-ray diffraction have
been carried out to determine the atomic arrangements of inner layers and hydration water at solid-liquid inter-
faces. On Ru(0001) surface, adsorbed oxygen causes relaxation in the deeper layers as well as in the topmost
layer. Electron density map of hydration water is calculated by difference Fourier syntheses. We have deter-
mined the adsorption structure of water on Ni(111) surface and Cu deposited on the Au(111) electrode.
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