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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 still under construction and tuning. However, soon it will become available. Here, we report the
preliminary results of the Cu oxidation using the molecular beams. Steps are known to be often the active sites for
breaking of O, molecules and the starting points for the growth of oxide films since they provide paths for
subsurface migration and oxygen incorporation. In order to unravel the effect of their morphology in the oxidation of
Cu surfaces we present here a detailed investigation of the O, interaction with Cu(511) and compare it with previous
results obtained for Cu(410), a surface exhibiting terraces of the same size and geometry but a different step
morphology. Oxidation has been monitored in situ by X-ray photoemission spectroscopy performed with
synchrotron radiation. As for Cu(511), Cu,O formation gradually starts above half a monolayer oxygen coverage and
the ignition of oxidation can be lowered to room temperature by dosing O, via a supersonic molecular beam at
hyperthermal energy. The oxidation rate comes out to be lower than for Cu(410) at normal incidence while it is
nearly the same for molecules impinging normally to the terraces. We can thus conclude that the (111) like geometry
of the step rise, proper of Cu(511), is less effective for oxidation than the (110) like step geometry of Cu(410). A
collision induced absorption mechanism can explain the experimental findings for both surfaces. In the near future,
we will elucidate the stereodynamical view of these chemical reactions using newly constructed apparatus.




