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Experiments on dense plasma heating by powerful electron beam of ~ 10-5 s duration in the multiple mirror trap GOL-3 have shown high perspectives of this method to reach thermonuclear temperatures [1]. This has enabled us to revise old projects using open systems as a reactor or as stands for testing of material and structural components of fusion reactors at a next level [2]. However, for realization of these projects one must go through the stage of investigation of heating and confinement of thermonuclear plasma in time range of a second. In this regard, the acute question of the development of suitable electron beams injector for this purpose is brought up. 

The earlier investigated [3] diode scheme for acceleration of electrons emitted from a surface of a cathode plasma is used as the basis of the injector under consideration. The plasma is produced by a pulsed arc discharge in hydrogen inside the cathode volume (expander) and forms an emission surface at the boundary of a diode gap. An electron extraction produced by openings on the flat multiaperture cathode electrode occurs in the mode of open plasma boundary. The accelerated electrons of the beam leave the diode through multiaperture anode with larger diameter openings and are moved in the transport channel. The beam is generated in the guiding magnetic field, which compresses the beam to the required current density. 

Injector design parameters are: electron energy is of 100 keV, beam current up to 1 kA, the duration is of the order of 1 millisecond, the average emission current density of 10 A/cm2, the guiding convergent magnetic field increases from 0.1-0.2 T to 5-7 T for the compression of the beam and its injection into the multiple mirror trap. 

The paper presents a general scheme of the trap with the beam injector as well as results of a two-dimensional computer simulation of the diode unit to select the optimal configuration of electrodes of the diode. A feature of the numerical model is the calculation technique of a shape of emission plasma surfaces, taking into account the dense plasma flux flowing out of the trap and incoming into the injector diode gap through the anode apertures. The analysis of the permissible ranges of the cathode and anode plasma parameters was also performed.
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