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Fig. 1 Schematic drawing of a microstructure of alloy and its con-
trast change by anomalous effect.
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Fig. 2 Real part of atomic scattering factors for a Zr-based quater-
nary bulk metallic alloy at Zr K edge. The figure was calcu-
lated from Sasaki’s Table (13).
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Zr K edge.
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Fig. 4 Model phase diagram and the contrast expected for two-
phase model. Two phases, o and S coexist for the sample
composition (®) in the two-phase region.
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Fig. 5 Relationship between SAS and 100 profile for Al-Li binary
alloy annealed at 420 K.
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Fig. 6 Penetration depth of X-ray as a function of incidence angle
for Cu-Ka radiation.
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Fig. 8 Schematic drawing of GI-SAXS from Ge nanodots and a
GI-SAXS pattern obtained for ai=0.35 degree for 1=0.15
nm.
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Fig. 9 Shape and size parameters obtained from GI-SAXS pattern
analysis and corresponding cross-sectional TEM image.
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Application of Small-angle scattering to metallic and
semiconducting materials: examples from anomalous
small-angle scattering (ASAXS) and grazing-
incidence small-angle scattering (GISAXS)

Hiroshi OKUDA International Innovation Center, Kyoto University, Yoshida, Kyoto 606-8501
Shojiro OCHIAI International Innovation Center, Kyoto University, Yoshida, Kyoto 606-8501

Mikio OHTAKA Graduate School of Materials Science and Engineering, Kyoto University,
Yoshida, Kyoto 606-8501

Abstract Two useful applications of small-angle scattering to inorganic materials, i.e., anomalous small-an-
gle scattering and grazing-incidence small-angle scattering have been introduced. ASAXS is useful in examin-
ing element sensitive nanostructures in multicomponent systems. An example on GISAXS demonstrates that
the size, shape and distribution of only one layer of nanodots covered with a cap layer can be evaluated.
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