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Coupling between internal transport barriers and self-consistent profiles in a tokamak
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In previous experiments on Т-10 it have been shown that the necessary condition for the formation of zone with reduced transport (the internal transport barrier, ITB) is a low value of dq/dr near the rational q-surface with low m- and n-numbers. However, the physical mechanism, responsible for this phenomenon, was unknown. To answer on this question, we considered main features of plasma confinement in a tokamak, i.e. processes, which lead to the self-consistent profiles formation, so called ‘profile consistency’ or ‘stiffness’. It was shown that instabilities, which determine the plasma pressure profile, are suppressed with the ITB formation. These instabilities have been studied in Т-10 [2], and conditions of their stabilization are well known from experiments, therefore we can describe the picture of main processes determining the confinement in the tokamak. In the report we present the possible picture of such a mechanism, in which the main role plays the density of flux surfaces. 

The work is supported by Rosatom, and Grants NSh 1608.2003.2 and RFBR 04-02-17562.

References

[1]. Razumova K.A. et al., Nucl. Fusion (2004) v. 44, p. 1067.

[2]. Vershkov V.A. et al., Proc. 20th IAEA Fusion Energy Conference, Vilamoura (2004) OV/4-4.

