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Abstract

CARNAUBA (Coherent X-Ray Nanoprobe Beamline) [1] is the longest beamline at Sirius Light Source at the Brazilian Synchrotron
Light Laboratory (LNLS), working in the energy range between 2.05 and 15 keV and hosting two stations: the sub-microprobe TARUMA
and the nanoprobe SAPOTI, with coherent beam size varying from 500 to 30 nm. In this work we present a comprehensive set of
measurements of both floor stability and modal analyses for the main components, including: two side-bounce mirror systems (M1 and M2)
[2,3]; the four-crystal monochromator (4CM) [4]; the Kirkpatrick-Baez (KB) [5] focalizing optics; and the station bench and the sample
stage at TARUMA [6]. To complement the components analyses, we also present synchronized long-distance floor acceleration
measurements that make it possible to evaluate the relative stability through different floor slabs: the accelerator slab, experimental hall
slab, and the slabs in the satellite building, consisting of three inertial blocks lying over a common roller-compacted concrete foundation
[7]. In addition to assessing the stability across this beamline, this study benchmarks the in-house design of the recently installed mirrors,

monochromators, and end-station.
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A full set of instruments and methods has been used for stability and dynamic analyses at CARNAUBA, the
longest beamline at Sirius that also hosts its the first nanoprobe TARUMA. The floor stability in all locations is
remarkably well placed with respect to the common NIST-A and VC curves, with integrated displacement between 2
and 450 Hz below in the range from 5 to 15 nm RMS in XYZ. At the same time, the relative measurements over the
long distances proved to be below 10 nm RMS, already partly limited by sensor noise. Finally, the granite benches
of the opto-mechanical systems are validated, having achieved robust dynamic performances that do not amplify the
cultural noise and providing suitable stands for the most sensitive beamline elements.
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