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Fig. 1 Processes of resonant X-ray scattering at L; edge on a transition metal ion. (a) A 2p electron is excited to a va-
lence state by x-ray irradiation. (b) The excited electron emits an x-ray photon and returns back to the core level
(elastic scattering) . (¢) Another electron is relaxed to the core level by emitting an x-ray photon (inelastic scatter-

ing).
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Fig. 2 (a) Magnetic skyrmion. (b) Magnetic superlattice reflections in the magnetic skyrmion triangular lattice phase
observed by small-angle resonant soft x-ray scattering. Excerpt from Ref. 10).
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Fig. 3 Crystal structure of EuMnBi,. Arrows indicate the directions
of Eu spin moments below 22 K analyzed by x-ray resonant
scattering reported in Ref. 14).
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Fig. 4 (Color online) Time-resolved x-ray scattering measurements of excitations induced by (a) pulse-laser irradiation

and (b) ac field.
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Resonant X-ray scattering for studying

magnetism
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Abstract

It has been understood for more than thirty years that magnetic moments in matter scatter x-ray.

The resonant enhancements of the magnetic scattering near the core levels have been also well
known. Nonetheless, useful resonant x-ray scattering studies on magnetism in matter were rather
rare yet. The particularities of x-ray scattering different from neutron scattering should be recog-
nized for useful x-ray scattering studies of magnetism. For example, magnetic materials contain-
ing 5d transition elements or lanthanide elements can be good targets. The eight-dimensional ob-
servation including imaging or time-resolved measurements will become a main objective in this

field.
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