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This contribution presents the main developments and science outcomes of the CARNAUBA X-ray nanoprobe
beamline, recently installed at the new SIRIUS 4th-generation synchrotron source at the Brazilian Synchrotron
Light Laboratory (LNLS). The beamline has operated since November 2020 for technical and scientific com-
missioning and since 2022 for standard user proposals. Its design uses high-resolution multi-analytical and
coherent X-ray imaging techniques over the energy domain of 2.05 to 15 keV. An all-achromatic mirror-based
optics provides the nano-focused beam. The normal beamline operation employs a monochromatic beam in
a high-energy resolution mode using a 4-bounce Si(111) crystal monochromator [1].

The first nanoprobe station, TARUMA, provides diverse sample environments for in situ, operando, cryo-
genic, and in vivo experiments. The sample environment is raster-scanned through the nanoprobe to gener-
ate fast two-dimensional maps of simultaneous contrasts, which can then be combined with a rotation for
computed tomography. The performance has attained the main specifications, with the predicted flux of 1010
photons/s/100-mA/0.01%BW and a focus size of 180x180 nm2, measured at 10 keV in fluorescence and trans-
mission modes. X-ray ptychography with a monochromatic beam provides a resolution down to 12 nm.

We will briefly discuss the main technical characteristics of the X-ray nanoprobe instrument, emphasizing the
first deployed experimental station, TARUMA, and showcases results in a broad range of areas that benefit
from diverse sample environments. Research domains like photovoltaics, photonics, electrocatalysis, geo-
science, and environment are investigated from the viewpoint of chemistry, atomic structure, morphology,
and redox dynamics phenomena covered by the beamline techniques [2-6].
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