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Gridded broad-beam ion sources and plasma accelerators have been used for
ground and space technologies for more than 20 years and find wide applications in
different fields of industry such as electric propulsion, microelectronics optics, etc.
Nowadays plasma technologies require pure ion beams of inert and reactive gases
obtained with minimal energy expenditures. One of the basic plasma parameters which
determines both the rate of working gas ionization and energy expenditures for the
discharge maintenance is electron energy distribution function (EEDF). The survey of the
literature shows that many experimental data indicate the presence of group of fast
electrons in the discharges of different type ion sources and plasma accelerator. The
present report represents experimental investigations of EEDF in broad beam gridded ion
sources with peripheral and divergent magnetic field as well as in the ion accelerator with
closed electron drift aimed at the analysis of EEDF form in the range of energies
corresponding to working gas ionization potential and higher. This task is known to be a
complex one due to the increase of traditional probe measurements error in the range of
high electron energies. In the present work for experimental investigation of EEDF in
parallel with well-known “second derivative” method the mathematical processing of
probe curves with the help of regularization method were used. The question of reliability
and quality of revealing the EEDF structure was considered carefully.

Experimental investigations of EEDF shape in different plasma dévices showed
that the common feature of EEDF is the presence of group of fast electrons. The analysis
of ionization and energy losses mechanism showed that the presence of secondary
maxima of EEDF is of key importance for understanding of the physical nature of the
processes in the ion sources and plasma accelerators.
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