lonization dynamics and electronic structure of x-ray heated plasmas
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I will present on recent experiments at the European XFEL, using the intense x-ray pulse to
isochorically heat 3d metals to 100°s of eV [1]. Details of the volumetric heating process of the
nanofocused XFEL will be discussed, and the ways in which these prototypical systems can inform
laser-driven experiments to benchmark models in well-defined conditions. The resulting x-ray
emission and inelastic x-ray scattering — as well as resonant variants — of these plasmas will be
detailed, along with the information we can extract on the electronic structure and rates.

Through a combination of experimental diagnostics, | will present a picture of how we are able to use
the XFEL to diagnose L- and M-shell collisional rates in hot dense systems, and the time evolving
ionization balance. A comparison will be made to resonant spectroscopy data using a high-intensity
laser driver in conjunction with the XFEL on Cu foil targets, elucidating the difficult-to-model range
of spatiotemporal scales needed for even ultra-short optical laser interaction, and how x-ray-only
experiments have informed its analysis.
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