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Formation of energy distribution of a multi-component ion beam moving in a drift gap
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Parameters of accelerated beams of metallic ions of distinct charge states that are separated by a set of grids from plasma of a pulsed vacuum arc are studied. Energy distributions of ion beams that are moving in a drift gap are measured by means of a small-size analyzer for distinct accelerating voltages and amplitudes of the discharge current. It is shown that shape of the energy spectra is distinct from the expected ones if the only electrostatic mechanism of the acceleration is valid. In particular, the width of the spectrum is enhanced substantially as compared with that of ion spectrum in the initial plasma jet, and the averaged ion energy decreases. Shape of the ion spectrum is distinct in different instants of the ion pulse, so that at the subsequent instants the average ion energy decreases, as well. Probe measurements show that there presents a significant electron component in the beam separated from a plasma jet. Nevertheless, the electron component doesn’t compensate the ion space charge. It is shown also, that it is action of the ion space charge while the beam motion in the drift gap that explains the observed shape of ion energy distribution.    

1

