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In support of our goal to develop a predictive capability for turbulent transport close to threshold, a 2D BES di-
agnostic has been used to study the structure and dynamics of the ion-scale turbulence in MAST. Our previous
work has shown this turbulence to be critically balanced, i.e. exhibiting a balance of linear timescales. Here,
this work is extended to study the influence of flow shear on the radial/poloidal structure of the turbulence.
The resulting eddy ‘tilt’is found to increase with the product of the shearing rate and correlation time, while
the poloidal wavenumber decreases and the radial correlation length unexpectedly remains quite constant.
These observations are consistent with a concomitant decrease of the turbulent ion heat flux.
Local, non-linear, gyro-kinetic simulations using GS2 for the periphery of an L-mode plasma, in which the
flow shear is varied while holding other gradients fixed, show that the turbulent heat flux reduces sharply
close to the experimental shearing rate. Furthermore, turbulence is excited even below the ion temperature
gradient required for linear instability, indicating that this turbulence is sub-critical. For comparison with ob-
servations, the simulated density turbulence is processed using a ‘synthetic’BES diagnostic and subsequently
analysed with similar correlation techniques to those used for the experimental data. Initial results exhibit a
similar increase of the eddy tilt with flow shear to that found experimentally.
Work is also underway to determine the properties of ion-scale zonal flows from the BES and other turbulence
data. Such zonal flows are due to radially localized potential fluctuations, constant on a flux surface, which are
believed to play an important role in the turbulent dynamics, particularly under conditions close to marginal-
ity. Initial results from L-mode plasmas indicate significant power in perpendicular velocity fluctuations at
frequencies below 2 kHz, which is also observed in data from a Doppler Back-Scattering (DBS) reflectometry
system. Detection of significant coherence between these toroidally displaced measurements is also required
to confirm whether the observed velocity fluctuations are due to zonal flows.
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