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Imaging hierarchical structures of surfaces and buried interfaces by using X-ray
scattering
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Hierarchical structures of surfaces from an atomic scale to a mesoscopic
level have been gathering much interest for deep understanding of corrosion, plating, and
self-assembly and so on, where surfaces play an important role intrinsically. Hence, a mesoscopic
probe in combination with surface X-ray diffraction (SXRD) has been awaited to provide a new
oppo;tgnity for studying surface phenomena from the firm basis of its atomic constellation and
morphology .

We developed a middle energy-bandwidth monochromator using an asymmetric diffraction geometry at
SPring-8, which showed the maximum gain of 2.5. In addition, SXRD with high signal-to-noise ratio
was realized using an effective sample cooling system. We also succeeded in image reconstruction of
a sample having a fine structure with finer than hundreds of nm resolution by using coherent
scattering. These results prove that we have successfully developed a method to probe hierarchical
structures of surfaces.
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