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A New In-House Grazing Incidence X-ray Scattering (GIXS) Apparatus and its Application
to the Structural Analysis of Oxide Film Grown on a Stainless Steel.

By Tomomi K0SAKA, Masatoshi SAITO, Eiichiro MATSUBARA and Yoshio WASEDA
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Fig. 2 (a)The Seemann-Bohlin geometry and (b)the GIXS geometry.
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Fig. 3 (a)Schematic diagram of configurations of
rotation axes equipped in the crossed double-axis
diffractometer and (b) its over-view.
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Fig. 4 Experimental reflection curves(dotted curves) of the
colored stainless steels observed with (a)Cu Ka and (b) MoKa
radiations are compared with the calculated ones(solid curves).
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Fig. 5 The e~ ! depth profiles of Cr;O3
oxide film for CuKa and MoKea radiations.
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Table 1 Comparison of the critical angles and thicknesses for the
chromium oxide layer of the colored stainless steels. The densities are also
estimated from the critical angle «. by eq. (8)

Color Thickness (nm) a./2(%/nm) Density (Mg/m3)
Bronze 56.5 1.82 4.0
Blue 105.2 1.65 3.2
Gold 189.3 1.51 2.7
ac = VN4 (rln)(Z/A) o2 (8)
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Fig. 6 The reflection curves of the Fig. 7 Intensity profiles of SUS304

as—polished SUS304 stainless steel(open stainless steel annealed for 240 sec at

circles) and the annealed one for 240 sec at 1073K in air measured at several glancing

1073K in air (full circles). angles with the GIXS geometry.
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Fig. 8 Integrated intensities of 311 reflection of
FeCr;04 and 111 reflection of SUS304 as a function
of incident angle. A model used for the simulation
is schematically shown in an inset.
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