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Development of resonant X-ray magnetic scattering method under high pressure and
magnetic structural analysis of minerals
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The experimental and theoretical development of the resonant X-ray magnetic
scattering (RXMS) analysis was performed with the aim of applying it to crystallographic magnetic
structural studies. Accurate estimation of the anomalous scattering factor  and the anomalous magnetic
scattering factor fm” was carried out for magnetite to quantify resonant effect associated with
different coordination environments of iron ions in crystals. By examining the energy dependence of the
resonant magnetic peaks, the density of state of unpaired 3d electrons of iron was evaluated
site-selectively. The energies of electrons in e and t2 orbitals of ions in A site as well as t2g and eg
orbitals of ions in B site were obtained experimentally. The magnetic electron density distribution map
was obtained using extended difference Fourier analysis.
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