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The Mega Ampere Spherical Tokamak (MAST) programme is focussed on addressing key physics issues for ITER/DEMO and on exploring the potential of the spherical tokamak concept as the basis of a fusion Component Test Facility (CTF) and/or an advanced power plant. Important advances have been made in support of these aims, facilitated by further substantial developments to control systems, plasma diagnostics and heating systems. The parameter range of the MAST confinement database has been extended and it now also includes pellet-fuelled discharges. Co-ordinated studies on MAST and DIII-D show a strong link between the aspect ratio and beta scaling of H-mode energy confinement, consistent with that obtained when MAST data were merged with a subset of the ITPA database. L-mode scaling studies have shown that the energy confinement scaling with Ip is similar to that observed in conventional aspect ratio tokamaks. Efficient pellet fuelling has been observed in H-mode discharges without inducing an H-L transition. Electron and ion ITBs are readily formed and their evolution during the discharge has been investigated. Electron and ion thermal diffusivities have been reduced to values close to the ion neoclassical level. Non-linear GS2 turbulence calculations predict transport from the ETG mode at mid-radius in MAST H-mode comparable with experimental values. Error field correction coils have been used to compensate intrinsic error fields, allowing a significant expansion of the MAST operating space, and to determine the locked mode threshold scaling which is comparable with that in conventional tokamaks. The supra-Alfvénic ion population in MAST leads to a rich variety of fast particle driven instabilities. Their characteristics, beta dependence and impact on the fast ion population have been investigated. Off-axis NBCD and heating has been studied in vertically displaced SND plasmas. Measurements are consistent with classical fast ion modelling and indicate efficient heating and significant driven current. Electron Bernstein wave heating has been observed via the O-X-B mode conversion process. Further advances in non-solenoid start-up techniques have been made. High pedestal temperature plasmas have been produced with collisionalities one order of magnitude lower than in previous MAST experiments. Pedestal widths in these plasmas agree better with banana orbit scalings and ELM losses are increased, consistent with the broad mode structures predicted by stability analyses. New measurements clearly show that ELM filaments persist for ~ 200 microseconds during which time their toroidal rotation slows down and they accelerate radially outwards. SOL flows have been studied using a Gundestrup probe and 2D imaging of toroidally symmetric impurity gas puffing. The large ratio of poloidal to toroidal magnetic field at the plasma edge in MAST allows flow components in the parallel and toroidal directions to be distinguished, which is difficult in conventional devices. In addition to a summary of the latest physics results, recent developments to diagnostics and heating systems will be described and future plans for further developments to MAST will be outlined.
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