Physics of Medical imaging and radiotherapy
Lectures on magnetic resonance imaging
Lecture 1: Introduction and foundations
Introduction:
	Concept & history
Foundations:
Quantum-mechanical origin of net magnetisation
Derivation of Larmor equation
Rotation of net magnetisation
Free induction decay of net magnetisation
Lecture 2: Basis of image creation in MRI
Generation of contrast; measurement of spin and lattice relaxation times
Spatial localisation; the application of magnetic-field gradients
Introduction to MRI pulse sequences
Lecture 3: Artefacts in MRI
Artefacts and the pulse sequence
Aliasing, the wrap around artefact, and the Gibbs phenomenon
Motion artefacts
Chemical shift artefact
Possible seminar topics
1. Generation of contrast
Variety of pulse sequences; pros and cons
Resolution of neighbouring structures and associated artefacts
1. Artefacts, recognition, and mitigation
One type of artefact in detail or several
Machine-generated artefacts (e.g. spikes in transmitter, noise in r/o)
2. Technological innovation in MRI
Could be the drive to higher main field, coupling RF into scanner, reading out RF in antenna, topology of gradient coils, etc.  Anything to look at how the “magical technique” is implemented
Possible project titles
· Detection of motion in MRI
· MR linac; the use of image guidance in radiotherapy
· Simulation of image generation and deconvolution


