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THE INFLUENCE OF LARGE IMPULSE  PERTURBATIONS ON THE TOKAMAK MAGNETIC   STRUCTURE.
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By tokamak - reactor construction  some problems arise the proposed methods of which solution result in large impulse perturbations on the tokamak magnetic structure. Such one is the tokamak - reactor deep fuelling problem the possible  method of which solution is plasma jets injection into the tokamak camera [1]. The main danger  of a such one is the origin of current disruptions.

 Current disruption is a typical representative of  phenomena studied in  Catastrophe Theory and  characterized by slaw some rule parameters alterations which lead to a sudden abrupt change of the whole process characteristics. To avert disruption it is necessary evidently to  interfere in slaw processes proceeded. Such one is known - it is current channel  shrinking leading to small disruptions proceeding major disruptions. By the rule parameter in this case may be chosen the quantity  

   (

 - the values  of а safe factor at the radii 

 and  

) which is by the current channel radius defined.

By  analogy with the phenomenon of  a  liquid flux transition to the  turbulent state it is possible to assert that there are three plasma state phases in tokamaks: stable phase when even large perturbation do not change plasma state; meta-stable phase when perturbations of large enough value can lead to plasma turbulization  and unstable phase when even small perturbations cause current disruption. In the range of the meta-stable phase the turbulization is caused by the nonlinear interaction of plasma resonant threefold  modes.  These conclusions are confirmed by the compact toroids injection experiments results.

As illustrative example the galerkin model of plasma processes is examined. This model is based  on MHD- equations in tokamak approach with resistivity inclusion. The results of calculations confirm the proposed qualitative picture. In particular  they confirm the suggestion of the plasma meta-stable phase existence.

The results received may be used for methods development involving plasma injection into tokamaks. May be there is a possibility  of induced artificial plasma self-organization - transition into the  original stable state by making use of plasma jets injection (PJI). PJI may be used also as a method of a plasma state control .
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