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diffraction gratings. The purpose of this work was to develop a method of quality
assurance for dose and scatter distribution using diffraction gratings, and to
establish the potential use of such a technique for manufacturing components in
kilovoltage X-ray radiotherapy. The critical feature of the method was to use a
motorized lead collimating wedge whose movement can be controlled using a
programmable control system. The effect of the lead collimating wedge on the
diffraction pattern from a diffraction grating was measured by image analysis.
This was performed as a function of the collimation distance, and the effects of
the wedge on the measured grating image were determined. Both the ideal
behavior of diffraction gratings and the measured behavior of diffraction gratings
for ideal geometries were modeled using the Ewald sphere approximation. The
measured behavior was quantified by the frequency spectrum of the measured
diffraction pattern. The modeled Ewald sphere behavior was quantified by
introducing a characteristic degree of focus on the incident ray, which is the angle
that the grating diffracts an incident ray in the air-water interface. The measured
diffraction patterns, when collimated by the lead wedge, were modeled by
decreasing the incident ray collimation and decrease in focus as a function of
collimation distance from the wedge. The decrease in collimation distance and
focus with collimation of the wedge resulted in an increase in scatter and
decrease in dose and number of primary scattering events from the detector. This
method of scatter measurement is a function of collimation distance and can be
used to quantitatively determine the fraction of radiation scattered by materials
used in kilovoltage X-ray radiotherapy. The Ewald sphere model used for this
study can be used to predict the scattering behavior of materials used in
kilovoltage X-ray radiotherapy, and as such, should be useful for quality control
and manufacturing of components in such machines.There is more to be
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