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SAXS and powder XRD measurements using the anomalous X-ray dispersion
effect on the iron-base alloy nanoparticles
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The powder X-ray diffraction and the small-angle X-ray scattering measurements utilizing the anomalous
dispersion effect of Fe were carried out on FeCo alloy nanoparticle samples synthesized by a liquid phase
chemical method called the polyol-process at the BL15XU in the SPring-8. The results of the powder X-ray
diffraction experiments indicated that the as-synthesized FeCo particle with disordered-bcc (A2) crystal
structure transformed to ordered-bee (B2), which is commonly referred to as ‘superlattice structure’, by heating
to 600 °C or above. And from the results of the small-angle X-ray scattering utilizing the anomalous dispersion

effect of Fe, it was confirmed that elemental distribution in the FeCo alloy particles was homogeneous.
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Fig. 1 SEM images of the FeCo alloy particle samples
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Fig. 2 The experimental setup for small-angle X-ray
scattering measurement at BL15XU in SPring-8.
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Fig. 3 Anomalous dispersion terms of Fe and Co, and the
square of structure factor for (100) superlattice reflection in
case of forming B2 structure.
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Fig. 4 Diffraction peak intensity profiles for (100) superlattice
reflection at incident beam energies of 25, 150 and 300eV
below the Fe K absorption edge.
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Fig. 5 Small-angle X-ray scattering intensity profiles
measured at 300 and 25 eV below the Fe K absorption edge
and their differential intensity profiles for the FeCo alloy
particles with different composition.
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