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Study of X-ray Fresnel diffractometry for small beam
sizes at Diamond Light Source
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The feasibility of X-ray Fresnel diffractometry to measure small beam sizes beyond the resolution of X-ray
pinhole cameras is studied for the case of Diamond Light Source. After the Diamond-II upgrade, beam sizes as
small as 4 µm are anticipated and are not resolvable by the X-ray pinhole cameras, which are the workhorse
for beam size, emittance, and energy spread measurements. X-ray Fresnel diffractometry employs a single slit
with an optimisedwidth, producing a double lobe diffraction pattern. The visibility of this double lobe intensity
distribution relates to the beam size and promises micron-scale beam size measurement. Numerical studies
and simulations have been conducted to assess the feasibility of diffractometry for Diamond Light Source.
The parameters for the experimental setup have been determined and preliminary experimental results are
presented. Challenges and improvements for achieving this measurement for Diamond-II are discussed.
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