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EXPERIMENTS ON PLASMA DENSITY INCREASE IN THE CENTRAL SOLENOID OF THE AMBAL-M MACHINE
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During the first experiments on creation of a hot dense plasma in the central solenoid of the completely axisymmetric ambipolar mirror trap AMBAL-M by its filling with a turbulent plasma stream generated by a source located outside the entrance magnetic throat, the plasma  ~0.4 m in diameter, density 
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, electron temperature ~50 eV and ion energy ~250 eV was obtained [1]. 

By reducing the distance between the plasma source and the entrance throat of the solenoid, the plasma density was increased up to 
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. The plasma in the end system was created due to partial capturing of the plasma flowing from the solenoid along the field lines, and its density was 
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. In order to increase the plasma densities both in the mirror trap and in the solenoid, the second plasma source was installed for filling the trap from the opposite end, i.e. through the end system. The coil of the MHD-stabilizer semicusp was switched in the same direction as the other coils of the magnetic system. The obtained plasma was however stable which is most likely related with the line-tying of the plasma into the end plate and into conducting limiters. Addition of the second plasma source resulted in the plasma density increase in the mirror trap up to 
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 in the solenoid.

Further enhancement of the plasma density in the solenoid was achieved by hydrogen puffing into the solenoid plasma during the operation of the plasma sources. Ions originating by means of ionization of the puffed gas, quickly acquire energy due to stochastic heating, and electrons are heated by the axial current flowing in the plasma. Optimization of the gas flow rate supplied through a ceramic tube to the solenoid axis, allowed us to increase the plasma density  
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 with the ion energy maintained at high values ~200 eV. The obtained plasma density in the central solenoid is a record one for ambipolar traps. High plasma pressure achieved in the experiments makes it possible to perform experimental studies of confinement of the plasma with high 
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 when the magnetic field in the solenoid will be reduced to 1 kGs.

[1] Akhmetov T.D., Belkin V.S., Davydenko V.I. et al, Creation and studies of hot startup plasma in the central solenoid of AMBAL-M. To be published in Contributed Papers of 28th EPS Conference on Controlled Fusion and Plasma Physics, Madeira, Portugal, 18–22 June, 2001.
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