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A Workflow for Improving Nanoscale X-ray Fluorescence Tomographic Analysis
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Scanning X-ray fluorescence (XRF) tomography provides powerful capabilities to assess the elemental
distribution in a three-dimensional (3D) space and differentiate their inter- and intra- cellular
interactions in complex biological systems. While there have been significant advancements in
instrumentation and reconstruction algorithms [1-3] scanning XRF tomography encounters practical
challenges from sample specimens. The range of rotation angles is limited by geometric constraints,
involving sample substrates or nearby features blocking or converging into the narrowed field of view.

To overcome this challenge, we propose a reliable workflow to expand the experimental window by
incorporating multiscale XRF data collection with an intermediate sample manipulation step utilizing
focused ion beam (FIB) between X-ray measurements at different length scales. It not only enlarges
tomography data collection using an X-ray nanoprobe, but also provides a statistical assessment by
measuring a population of cells at micron-scale and correlating with their nanoscale importances [4].
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