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Observation of the magnetic electron-density by resonant and non-resonant X-ray
magnetic scatterings
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The X-ray intensity difference between right- and left-handed circular
polarization makes it possible to detect the magnetic electron-density in crystals with the aid of
both resonant X-ray magnetic scattering (RXMS) and non-resonant ones. Our analysis is characterized
in that it uses circular polarizations as a basis for initial and final states of X-ray scattering
(CP-RXMS) . Polarization dependence of the asymmetric ratio between right- and left-handed polarized
scattering amplitudes has revealed that resonant and non-resonant magnetic scatterings can be
observed simultaneously.

In this study, synchrotron X-ray intensity experiments were conducted on Gd iron garnet (GdIG) and
magnetite (Fe304) at the pre—ed?e of the Fe K absorption edge. We observed the presence of
hybridization of the magnetic electron orbitals as well as of the resonant magnetic Fe3+. The
proposed method has a potential to be widely used in the crystal structure analysis.
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