
SRI 2024

Contribution ID: 512 Type: Invited talk

High-Throughput and High-Resolution
Instrumentation for Time-Resolved Resonant

Inelastic X-ray Scattering at SCS, European XFEL
Wednesday 28 August 2024 11:40 (20 minutes)

The European X-ray Free-Electron Laser Facility (European XFEL) in Schenefeld, Germany enables research
with free-electron laser (FEL) radiation of unique properties. The superconducting accelerator can deliver
up to 27,000 electron bunches per second, used to generate ultra-short and highly coherent x-ray pulses of
high average brilliance [1]. European XFEL hosts currently seven instruments for soft, tender and hard x-
ray studies. The soft x-ray Spectroscopy and Coherent Scattering (SCS) instrument is optimized for x-ray
spectroscopy and x-ray diffraction.

The User Consortium Heisenberg RIXS (hRIXS) spectrometer was designed and built in order to explore pho-
toexcitation dynamic with Resonant Inelastic X-ray Scattering (RIXS) close to the transfer limit of a monochro-
matic FEL source [2]. RIXS is powerfull tool for microscopic studies of condensed matter, because it reveals
details on charge, spin, orbital and nuclear degrees of freedom. At FEL facilities photoexcitation dynamics
and novel transient states can be explored [3-6]. Initial studies were suffering from limitations due to low
signal levels.

The high-repetition rate of the European XFEL, together with the unique properties of the SCS instrument,
provide the ideal conditions to host a high-resolution RIXS instrument [1,2,6,7]. The mechanical design of
the hRIXS spectrometer enables studies in the photon range from 400 eV up to 1500 eV and variation of
the scattering angle. First results demonstrate the high stability of the instrument and feasibility of time-
resolved RIXS down to 100 fs in time resolution and up to 10,000 in energy resolving power. SCS and hRIXS
offer sample environment for two large user communities, one with focus on quantum materials (e.g. high-
temperature superconductors) and one with focus on chemical systems/ liquid jets (e.g. photoactive catalysts).
The instrument has been in regular user operation since 2022-II.
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