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The X-ray atomic form factor is a fundamental parameter for the description of the interaction of X-rays with matter. The traditional method for determining the form factor involves measuring the intensity of X-rays scattered from either a powder sample or a thin foil. These methods are used as attenuation cross sections are directly related to the form factor. We have furthered the development of form factor determination in the low X-ray energy region. 


This work presents the first absolute measurements of X-ray mass attenuation coefficients using the School of Physics Rotating Anode Generator source. This technique includes the use of foil attenuators of different thickness and a double bounce silicon crystal monochromator. Tests and resolution of many systematic errors were completed including accurate sample characterisation, investigation of beam stability, investigation of detector linearity, implementation of high precision sample positioning system and full automation of data collection. This produced final results for attenuation at two energies for foils of two different thicknesses. Two methods of data analysis were investigated. One involved fitting a Lorentzian to the results producing systematic errors as low as 2%. The other involved integration over the raw data producing smaller errors. Thickness deviations of order 0.05m were also observed. These were the first sub-micron thickness deviations observed using this apparatus. Non-linearity of the detector has been investigated as a possible source of systematic effects.
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