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The problem of transverse losses suppression in open magnetic configuration for plasma confinement was solved in recent years at GDT machine by means of vortex confinement mechanism [1]. This method involves the creation of differential rotation zone near the plasma column radial edge by formation of electric potential special radial profile. In regimes with vortex confinement the best plasma parameters for today were achieved: electron temperature over 200 eV, plasma relative pressure up to 0.6. Electron temperature is a crucial parameter for energetic balance in GDT because it defines a hot ions lifetime. Therefore the mainstream investigation is a scanning of abilities for electron temperature increasing. One of such abilities is plasma longitudinal losses suppression.

Using the ambipolar plugs instead of regular mirrors is the way to suppress longitudinal losses. To realize this method two compact mirror cells of small volume were attached to central solenoid ends. One atomic beam was injected to each end cell to create a hot ions plasmoid in it, which provides the ambipolar potential. In presence of ambipolar plugs the product of plasma density on particle confinement time increased by 5 times compared to the mode in which the injection of beams to  compact mirror cells was not carried out.

Also for additional heating of electrons in the GDT it is expected to use a powerful electron beam, which is mounted on an axis in one of the end tanks in the degree of magnetic field expansion about  R = 0.037 relative to the magnetic mirror. The beam has the following parameters: current I = 10 ÷ 20 A, voltage U = 50 kV, duration τ = 300 microseconds. The beam can provide power P = 0.5 ÷ 1 MW, which is comparable with the power transmitted to electrons from plasma hot ions. The first results of experiments with the beam will be presented in the report.

Currently at the GDT facility the preparation of the plasma ECR heating system is carrying out. It is planned to use two gyrotrons with a frequency of 54.4 GHz (wavelength 5.5 mm), duration of 5 ms and the power of 450 kW each. The report will contain a brief description of the physical characteristics of the input and absorption of microwave power in GDT plasma, as well as the construction of the ECR heating system and current status.
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