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In [1], it was experimentally found that in e-beam created Ar plasma
at atmospheric pressure the current collected by the Faraday cup is
directed opposite to the e-beam. In [2, 3], in numerical calculations
of a non-self-sustained discharge (NSSD) with an external source of
Ar gas ionization, it was shown that the electric field in the anode
region changes direction at low voltages applied to the discharge
gap. This work is devoted to the experimental and theoretical study
of an inhomogeneous plasma created by the e-beam ionization and
the determination of short circuit currents and no-load voltages in
He, Ne, Ar, Kr, and Xe. The experiments were carried out on
the setup [2] with a stationary electron gun with the energy of fast
electrons in the range of 50-120 keV as a source of gas ionization.
Numerical calculations of the current-voltage characteristics of the
NSSD are carried out by the use of the diffusion-drift approach.
Both in the experiments and in the numerical calculations, the
effect of the electromotive force generation caused by inhomogeneous
ionization of an inert gas has been confirmed.
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