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We have studied how the initial conditions of an incident molecule, i.e. translational energy and/or internal
states, affect on the following surface chemical reactions. For that purpose, we have constructed new
apparatuses for elucidating the mechanisms of surface chemical reactions by controlling the molecular
orientation and alignment. We consider that, in this research project, we could develop the basis for the
research of stereodynamics of surface chemical reactions. The apparatus of the alignment-controlled molecular
beam is almost constructed and is now under tuning. Here, we report the preliminary results of the Cu and its
alloy oxidation using the molecular beams. Corrosion wastes more than a few percent of the world’s GDP.
The initial stage of the corrosion is one of the central topics in material science. The oxidation is a major
corrosion process of metals. The growth of a protective thin surface layer, which prevents further oxidation
into bulk of a metal, requires the formation of a homogeneous film. This is a quite important issue in various
fields like electronic devise technology and so on. One simple way for the protection of underlying metals is
surface alloying, combining different substances to form multi-component surfaces. The surface alloying
leads to the formation of a protective oxide layer over the alloy surface due to the preferential oxidation of one
component, possibly with segregation. Two key factors control the protective oxide-layer formation: stability
and oxide homogeneity. It is still not generally understood which alloying elements improve the likelihood of
forming a protective oxide in the wide range of incident energy of O,. In the present research, we performed
our detailed studies on the initial oxidation process of CuzAu (111) with a hyperthermal O, molecular beam
with varying its incident energy. Oxidation has been monitored in situ by X-ray photoemission spectroscopy
performed with synchrotron radiation. The experimental results suggest that the combination of the surface
Cu-O layer and the second Au-rich layer works as a perfect protective layer even for the energetic O,. In the
near future, we will elucidate the stereodynamical view of these chemical reactions using newly constructed
apparatus.




