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dark-field x-ray imaging technique using a commercially available x-ray grid

Abstract: Dark-field x-ray imaging (DFXI) is an emerging technology that can be used to
obtain microstructural information related to very small-angle x-ray scattering of a sample
under investigation. Over the past decade, the grating-based DFXI technique has opened new
avenues for x-ray imaging especially in medical and biomedical fields, showing diagnostic
information that cannot be obtained using conventional x-ray techniques. However, the
grating-based approach requires specialized high precision gratings and careful alignment.
Further, fabricating large-area gratings remains a technical challenge, particularly for
medical and industrial applications. In this study, we investigated a variant grating-based
DFXI named single-grid DFXI technique. It is a single-exposure, non-interferometric method
for the retrieval of dark-field images using conventional x-ray grid and x-ray source. To
demonstrate the efficacy of the proposed method, we conducted an experiment on several
samples containing low-density foreign bodies (e.g., wood, Styrofoam, plastic, etc.), using a
table-top setup that primarily comprised of a microfocus x-ray source (20 m focal spot), a
focused linear x-ray grid (strip densities in the range of 6.99-12.16 lines/mm), and a CMOS
detector (49.5 m pixel dimension). More quantitative experimental results will be given in
the presentation.
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