How can high brilliance beamlines serve the soft matter community?
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X-ray scattering and diffraction are firmly established methods for unraveling the structural
secrets of condensed matter, including polymers and other soft materials. Still, there are
massive on-going efforts towards radical improvements in brilliance and experimental
designs, enabling novel techniques for understanding the structure and function of materials,
composites and devices. Radiation damage is a key challenge when studying organic
materials [1], and it is an important question how further increases in brilliance can be fully
exploited to the advantage of soft matter science. In this talk, I shall present some of our
recent experiments directed towards quantitative and time-resolved X-ray scattering-based
studies of soft and bio-related materials. Examples include 3D microscopy of mineral
composition and hydroxyapatite orientation in fossil bone samples based on diffraction
contrast [2], and time-resolved experiments ranging from quasi-static X-ray ptychography
studies of silk fiber hydration [3], via in situ CT studies of cement exposed to CO2 [4], to
ultrafast tracking of acoustical phonons in molecular films [5]. A shared feature of many
new microscopy schemes is that computers are used not only for post-capture image
analysis, but also increasingly in the image-forming process itself – potentially opening for
faster reduced-dose experiments. Implications of future higher brilliance X-ray beams,
promising investigations of yet faster dynamics and finer structures, will be discussed.
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