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X-ray imaging has progressed in recent decades to capture not only a conventional attenuation
image, but also a ‘phase-contrast’image that visualises those features that are difficult to see with
attenuation. More recently, techniques have been developed to capture a ‘dark-field’signal. The
dark-field signal is generated by ultra-small-angle x-ray scattering from unresolved sample features,
such as bubbles, powders or fibres, providing information about sample microstructure that is
inaccessible using full-field conventional or phase-contrast x-ray imaging. Dark-field imaging can
be useful in a range of fields, including medical diagnosis, materials science and airport screening.

Single-grid imaging is an emerging x-ray imaging technique that only requires one optical element
–a grid or, in the speckle-based variant, a piece of sandpaper. The grid or sandpaper generate a
reference pattern that is warped and blurred when the sample is introduced, revealing phase and
dark-field respectively. This technique is suitable for dynamic imaging since the three complemen-
tary image signals can be extracted from single sample exposure, unlike previous methods. Until
now, this technique has primarily been applied in phase-contrast imaging.

In this work, we derive a method to extract and quantify a dark-field signal from single-grid imaging,
relating the signal to the number of sample microstructures. We also apply our method of analysis
to images captured at the Australian Synchrotron’s Imaging and Medical Beamline to evaluate how
our measurements align with theoretical predictions. Future directions include investigating how
the sample microstructure size affects the dark-field signal strength.
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