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In Situ and Dynamic Observation of Reactions by Synchrotron Radiation
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Abstract

Synchrotron Radiation (SR), an X-ray beam which is generated using a high-power accelerator,
has excellent characteristics of high brilliance, parallel beam, white beam, and pulse beam. We
have utilized SR to investigate various materials and processes since 1987. One of the best advan-
tages is that we can observe changes in structures of materials in real environments (“in situ”’) and
real time-scale (“‘dynamic’’). Furthermore, we can obtain not only the averaged information of the
bulk material but also the unique information on (a) surface and/or interface in the depth of a nm-
scale, (b) specific element, and (c) crystal information with a high accuracy. We show some of
recent researches using developed observation techniques using SR.
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When a specimen is irradiated by an x-ray beam with a grazing-incidence angle (« ) as small as the critical angle (« ) of the
surface (right), the X-ray beam was located only near the surface (left), which is called “evanescent wave”. The scattered and
reflected beams contain information on the surface as small as a few atomic layers.
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Evolution of Fe(O,0H)s Network during Atmospheric Corrosion
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