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At the present time the results of the powerful electron beams usage for plasma heating in a multiple mirror trap have shown the availability of this direction for the development of the thermonuclear reactor of open system type [1]. In this connection a source of an electron beam with long duration based on a diode with the plasma cathode is developed [2]. It is supposed that the source is located outside of an open trap; the beam is compressed by a leading magnetic field and transported into the trap. To generate the beam with high brightness it is necessary to analyze conditions of the electron stream formation in the diode that will allow to set an optimal configuration of the source.

The peculiarity of this type of problems is the presence of cathode and anode plasma emission surfaces. Characteristics of the electron beam formed in the diode in a magnetic field can be significantly defined by their parameters. The cathode plasma is produced by a pulsed arc discharge in hydrogen and extends inside a cathode volume. The anode plasma is plasma stream flying on the diode from the trap with the high density and temperature in a diverging magnetic field. In this case plasma electrons are reflected from the high negative cathode potential; ions penetrate into a diode gap and influence electron beam characteristics.

This paper provides an analytical derivation of the potential distribution in the Langmuir layer calculated in a one-dimensional case for various distribution functions of the anode and cathode plasma. A modeling distribution function of the cathode plasma allows to describe approximately the plasma of the arc discharge in gas. As for the anode plasma, it takes into account dynamics of ion acceleration of the plasma leaving the trap in the diverging magnetic field. The results have been adapted and used for carrying out a two-dimensional simulation of the diode with a free plasma anode and cathode boundaries [3], and also for calculating beam electro-optical characteristics. It allows to optimize beam source parameters for various applications.
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