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Fundamental study of the large-scale density fluctuation in functional
materials by ultra-small-angle X-ray scattering
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Clarification of the correlation between structure and function is a very important factor in
material science to develop new functional materials. Recent years, it is ¢claimed that a large scale
structure, a large scale density fluctuation plays an important role in the mechanism of specific
functionalities of the material. However, it has been rather difficult to investigate such a large
scale structure by conventional techniques.

The ultra-small-angle X-ray scattering (USAXS) apparatus which we have constructed has
very high small-angle resolution upto 8 micrometers. USAXS technique makes it possible to
investigate structures of micron/submicron order, The electron microscope (EM} technique has
been used to study such a large structure, but EM can provide only two-dimensional, local
structure, In addition, huge image processing procedure by computer device is needed to get a
general information. By USAXS, three-dimensional, global information of such a large structure
can be easily obtained.

in this study, a large scale density fluctuation in some functional materials, such as a colloidal
dispersion, icnomer films, polymer films, a thermorewritable film, polymer- alloys, and metal
alloys, were investigated by USAXS technique. A large scale structure was found for these
sysiems, and quantitatively analyzed by Guinier or Debye-Bueche methods, It is believed that the
results obtained will have some contribution to clarify the mechanism of the functionalities and
to establish new, highly functionalized materials.
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