Resonant inelastic scattering and absorption spectroscopies for the
study of fast magnetic dynamics in solids
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The study of magnetic properties by x-ray spectroscopy relies much on the spin-orbit interaction.
Working at the L edges of 3d transition metals is thus ideal, as demonstrated by the success of x-
ray magnetic circular dichroism (XMCD) for ferromagnetic systems. More recently also the
resonant inelastic x-ray scattering (RIXS) has been used to probe the magnetic properties of
antiferromagnetic materials, such as cuprates. With RIXS it is possible to determine the
dispersion of spin waves in analogy to what is commonly done using inelastic neutron scattering
[1,2,3]. Moreover inelastic scattering has been used to directly probe the magnetic dynamics by
means of the core-hole lifetime as a stopwatch [4].

The advent of FELs offers an opportunity to use XMCD and RIXS with short pulses in a pump-
probe experimental scheme. What experiments can we imagine for FELs in the domain of
resonant spectroscopies? For what scientific purposes in the field of magnetism? I will try to
bring some contributions to the discussion starting from my personal experience with XMCD and
RIXS.
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