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It is well known that the temperature profiles in tokamaks are self-consistent. This allowed ones to construct the heat transport equations for electrons and ions in terms of critical gradients. The problem of self-consistency of pressure profiles has so far attracted much less attention. Partly it was owing to the fact that in tokamaks with elongated plasma cross section, the demonstration of the self-consistency of experimental pressure profiles is more difficult than for temperature profiles. At previous Zvenigorod conference [1] we have presented some examples of self-consistent pressure profiles from several devices (one or two from each of T-10, TEXTOR, JET, DIII-D, MAST, ASDEX-U). However, that was insufficient for reliable verification of the pressure self-consistency principle. 

In the present report we extend our analysis to include some series of shots from MAST. The results confirmed the pressure self-consistency principle and have allowed us to construct the particle transport equation, which is similar to that for heat transport. This new equation includes the “critical pressure gradient” expressed via the canonical profile of pressure. 

To describe the behaviour of electron and ion temperature and plasma density in MAST we used the full version of the canonical profiles transport model, which included both heat and particle transport equations. Results of calculations were compared with experimental profiles of electron and ion temperatures and density. The model was shown to be appropriate to describe both Ohmic and NBI-heated shots at various currents and densities. The report is illustrated by plots of experimental and calculated temperature and density profiles, and by tables of linear and quadratic deviations. In most cases the linear deviation of calculated profiles from the experimental ones is about 3-9%. We have also simulated the temporal evolution of a discharge with ECR heating and pellet injection in T-10.
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