X-ray Section: Topic List and Teaching Method
Taught in lecture
Self-study and seminar
X-ray generation and imaging:
· X-ray tube structure
· Characteristic radiation
· Bremsstrahlung
· Effect of anode material, tube voltage, tube current and filtering on spectrum
· Imaging and image properties (e.g. geometry, spatial resolution, etc)
· Signal, noise and contrast
· Detectors (film, plate and solid-state)
X-ray-Tissue Interactions:
· Rayleigh scattering
· Photoelectric absorption and k-edge
· Compton scattering
· Scaling of interactions with energy
· Linear and mass attenuation coefficients and half value layer
· Absorption/interaction spectra of main tissue types
Improving Image Contrast
· Focussing cup, scattering grids, etc
· Contrast agents, digital subtraction
· Dual energy imaging
Computerised Tomography
· Linear projection data
· Coordinate (rotation) transform
· Central slice theorem, Radon transform and the sinogram
· Unfiltered inverse Fourier Transform reconstruction and motivate filtering
· Number of angular projection required (fully sampled)
· Filtered back-projection (inverse Radon transform) and filtering
· Artefacts and causes (e.g. under-sampled, misalignment, beam-hardening, etc)
· Fan-beam to parallel-beam transformation
· Geometry and acquisition procedure for X-ray CT technology

