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For almost two decades, the TOMCAT beamline has been providing cutting-edge multiscale, multimodal dy-
namic tomographic microscopy to a heterogeneous international scientific community. To maintain and
strengthen our role in this field –fully leveraging on the upcoming diffraction limited SLS2.0 machine [1]
–our team is driving a major beamline upgrade project (TOMCAT 2.0) featuring a significant refurbishment
of the current instrument (S-TOMCAT), based on a new high-field superconducting bending magnet as well
as a brand-new beamline (I-TOMCAT) based on an insertion device of latest generation [2].

Starting in summer 2025, TOMCAT 2.0 will offer to a wide academic and industrial community improved
dynamical, high-throughput multidimensional and multimodal imaging capabilities, with a broad range of
spatial resolutions (from 100 nm up to 10 μm) and energies (from 8 up to 50-80 keV). TOMCAT 2.0 on SLS 2.0
will profit from a smaller source size and a higher photon flux at most energies, leading to an overall enhance-
ment of image quality. The generalized increase in photon flux - depending on the energies up to a factor
1000 compared to the old instrument - will enable to simultaneously profit from both higher spatial and tem-
poral resolutions, pushing different flavours (in-situ, operando, in-vivo and in-fieri) of dynamic tomographic
imaging towards unexplored frontiers. High throughput capabilities without compromises on image quality
or spatial resolution, for the (semi-) automatic analysis of hundreds of specimens will also become available.
Photon hungry chemistry revealing techniques like fluorescence imaging are currently mostly limited to the
2D (radiographies or in the best case selected tomographic slices) case. The increased photon flux coupled to
improved X-ray hyperspectral interpolating detectors will pave the way to rapid 3D chemical imaging, which
might routinely complement the sample microstructure with spectroscopic information.

In this contribution, we will present the TOMCAT2.0 project and explain howwe are deploying the multiscale,
multimodal dynamic tomographic microscopy program across S- and I-TOMCAT. We will report first results
towards the realization of an innovative, high-temperature superconducting undulator [2] as well as some
new optical concepts to efficiently exploit the entire beam for full field X-ray microscopy [3], to perform X-
ray scattering tensor tomography [4] as well as full-field X-ray fluorescence tomography [5]. We will also
briefly introduce our efforts towards event-guided temporally super-resolved X-ray imaging [6].
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