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Abstract

We propose a beamline for inelastic x-ray scattering (IXS) that will simultaneously provide
dramatically increased signal strength, reduced measurement times and unprecedented reso-
lution compared to all present-day and planned facilities. This will become possible by using
novel “echo”-type spectrometers, whose operational principle does not rely on the monochro-
maticity of the x-rays. The small source size and vastly increased brilliance of the APS-U ma-
chine will be especially beneficial for echo-type spectrometers, whose performance relies on
defocusing and refocusing of x-rays. The new spectrometers will allow, either, up to ~ 1000-
fold reduction in measurement time for experiments at presently available ~1 meV/1 nm™!
resolution, or an unprecedented ~0.1 meV /0.1 nm~! resolution with a up to ~ 10-fold im-
proved signal strength. These capabilities will break the barriers of existing IXS and push the
exploration of condensed matter and materials. In particular, it will enable studies on a few tens
of nanograms of material in thin-film systems (superconductors, thermoelectrics, lithium ion
batteries, etc.); studies at extreme conditions (up to 3000 K and 400 GPa); a clear investigation
of mesoscopic liquid dynamics, etc., that have not been previously reachable.
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