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The availability of X-ray free-electron lasers, which can generate high-intensity fem-
tosecond X-ray pulses, has opened up a new field of ultrafast X-ray science that has
been developing rapidly since 2005. In particular, these high-intensity radiation can
act as a pump, triggering strong excitation of the electronic subsystem of solids on
femtosecond timescales. Depending on the absorbed dose, this can trigger various
transitions in solids, including ultrafast magnetic transitions. The quest to under-
stand these transitions has stimulated the development of a dedicated theoretical tool
called XSPIN, which can describe the evolution of irradiated magnetic samples un-
der initially strongly non-equilibrium conditions. Further model developments and
challenges on the way towards controlling X-ray-induced magnetisation are discussed.
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