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Abstract

Linear gyrokinetic analysis during the inter-ELM period on MAST suggeststhat kinetic ballooning

modes (KBMs) and micro-tearing modes (MTMs) are important to the observed evolution of the pedestal

profiles. Similar MTMs have also been observed at the pedestal top in localgyrokinetic simulations for

JET, suggesting that MTMs may have wider relevance.

Sub-cm resolution Thomson scattering measurements of temperature and density profiles during the

short time between two edge localised modes (ELMs) have been obtained on the spherical tokamak

MAST and used to reconstruct high resolution equilibria for stability analysis. These measurements

show the pressure and density pedestals widening throughout the ELM cycle whilst the maximum gra-

dient in this region remains approximately fixed, consistent with the predictionsof the EPED pedestal

model. Ion scale gyrokinetic analysis of the evolving equilibria have shown KBMs to be unstable or

close to marginally unstable at the knee of the pressure profile and in the steep pedestal region whilst

MTMs are the dominant instability in the shallow gradient region inboard of the pedestal top. The tran-

sition between these two instabilities at the interface between the steep and shallow gradient regions has

been observed in both low and high collisionality MAST pedestals, and is likely toplay an important

role in the broadening of the pedestal.

Further numerical studies of the edge MTMs in simplified geometry show similaritieswith MTMs

widely reported to be unstable in the core of tokamak plasmas. These include theonset of MTM in-

stability above critical values of electron temperature gradient and normalised plasma pressure,β . The

nature of the underlying drive mechanism is found to vary between core and edge MTMs. In particular

the edge MTMs are predominantly driven by a trapped particle mechanism, sensitive to the magnetic

drifts, that does not depend upon collisions. This is in stark contrast to thetypical core MTM, where

finite collisionality is important. Whilst the properties of spherical tokamaks enhance the drive for these

edge MTMs, similar mechanisms also appear to drive MTMs towards the edge of conventional aspect

ratio devices like JET.

The regulation of transport at the pedestal top is important for the inter-ELM pedestal dynamics.

Developing our understanding of heat and particle transport in this region is assisted by challenging

non-linear simulations, which provide insights on strategies to control the pedestal dynamics.
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