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The injection of high-pressure supersonic jets into the tokamak plasma is considered now as an effective way of future thermonuclear reactor fueling and as a tool for disruption mitigation. The successful experiments were performed on Tore Supra [1 and DIII-D [2] correspondingly. The experiment on ELMs control by injection of the supersonic Deuterium jet was performed on ASDEX-Upgrade [3].

In the present paper the evolution of such a jet is analyzed. The jet expansion, deceleration of the ambient electrons and ions by the jet, self-consistent electric field, elementary processes and radiation and adiabatic cooling of the ambient plasma are taken into account. The jet structure is studied with the help of MHD code similar to the pellet one [4]. It is demonstrated that ionization degree of the jet strongly depends on the jet parameters. For the parameters of experiment performed on DIII-D [2] the jet remains almost neutral, and only the outer regions are ionized. When the initial jet density is reduced by a factor of 2 or more, which corresponds to another experiment [5], the main part of the jet becomes ionized rather fast. It is demonstrated that ionization at the jet edge in poloidal (perpendicular to the magnetic field) direction of the jet is sufficient to stop poloidal expansion of the jet by 
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 force. The jet motion in the radial direction (direction of the injection) is provided by the polarization electric field in poloidal direction and correspoding 
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 drift. In the paper two mechanisms of polarization reduction are considered: Alfven conductivity of the ambient plasma and the 
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-induced drift. 

It is shown that for the parameters of experiment [2] the jet remains almost neutral and insensitive to the 
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 drift and therefore it can penetrate deep into the tokamak. However, this result is sensitive with respect to the initial jet density. For the parameters of the experiment on ASDEX-Upgrade [3] it is shown that the jet does not penetrate even inside the separatrix and does not affect ELMs in agreement with experimental observation. Predictive simulations for ITER are performed.
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