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Current diffusion modelLing in MAST Ohmic and NBI-heated discharges
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The main goal of present report is the solution of the issue, whether the neoclassical conductivity is suitable for the description of the current diffusion in the spherical tokamak MAST. The MSE measurements of safety factor q carried out in MAST during last few years, provided possibility to answer this issue. The answer is “yes”, and therefore this conductivity is used further for the description of the discharge evolution by the Canonical Profiles Transport Model (CPTM) [1].

The results of this modelling for two MAST discharges: Ohmic (#24433) and NBI-heated (#24434) are also presented. For both pulses the plasma current Ip ramped up during 170 ms until 0.85 MA, while the chord-averaged plasma density: until 3.5(1019 m-3 during 200 ms, the magnetic field was 0.5 T, the NBI the deposited power for the shot #24434 was at the level of 1.5 MW.

The modelling was performed with the ASTRA code in two stages. In the former stage only plasma current distribution was modelled with experimental electron and ion temperatures and plasma density. Two expressions for the neoclassical conductivity were under study – Hirshman conductivity [2] and Sauter-Angioni conductivity [3]. In both cases the simulated q profiles met the MSE measurements, and the agreement was even better for the more simple Hirshman expression.
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In the latter stage the electron temperature and plasma density was simulated by CPTM. The figure presents the central value of the safety factor evolution according to MSE measurements and modelling with Hirshman (HR) and Sauter-Angioni (SA) conductivities. The conclusion is as follows: The modelling of the Ohmic and NBI MAST discharges and comparison with the experiments (TS, CXRS, MSE data) have shown that the current diffusion can be described by the neoclassical conductivity. The change of particular form of the neoclassical conductivity (Hirshman or Sauter – Angioni formulae) weakly influences the profiles of current density and safety factor in MAST.
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