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Investigation of the electron density variation effect on electron energy
spectrum in plasma resulting from field ionization
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1. Plasma and Fusion Research School, Nuclear Science and Technology Research Institute, AEOI,
P.0.BOX: 14395-836, Tehran, Iran

Abstract

In this paper, the effect of the density variation on the electron energy distribution are
studied and compared for the field-ionized plasma and pre-plasma cases. The laser pulse
length is 300 femtoseconds with a relative intensity and the density of the plasma formed
is under critical. The results show that for pulses with short rise times, in both field
ionization plasma and default plasma states, with increasing density, the bandwidth of
the energy distribution function expands and the maximum energy of the electrons
increases. In contrast, for a laser pulse with a longer rise time, as the density increases,
the behavior of the energy distribution function of the electrons at different densities for
these two modes changes. When the density reaches to 0.03 ne, the interaction
mechanism changes.

Keywords: Electron energy, Interaction between laser and gas, Electron energy distribution
function, Field-ionized plasma.
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