Spatially resolved x-ray spectroscopy of high energy density plasmas at
the European XFEL
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In high energy density physics experiments, dense plasmas with large, one-dimensional gra-
dients in temperature, density and ionization state can be created by the intense laser irradi-
ation. Measurements of these plasma parameters are essential to investigate equation of state
(EOS) and transport properties in astrophysically relevant matter. Spatially resolved x-ray spec-
troscopy is a powerful technique for diagnosing the internal conditions of inhomogeneous high
energy density plasmas. A multipurpose imaging x-ray crystal spectrometer is developed at the
HED instrument of European XFEL, providing high-resolution, space-resolved spectral mea-
surements for x-rays in the energy range of 5 — 10 keV. The preliminary results are present from
a isochorically heated Cu experiment using the XFEL beam, demonstrating the high spatial
and spectral resolution properties of the spectrometer. Other potential applications, such as x-
ray Thomson scattering (XRTS) measurements for radiative shocks in dense plasmas [1], x-ray
emission spectroscopy for the isochoric heating of wire targets with the RELAX laser [2], are

discussed as well.
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