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4P21 - Propagation of an intense relativistic electron
beam through plasma.
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In the framework of X-Ray Flash Radiography, we investigate the propagation of an intense (2 kA), pulsed (60
ns) relativistic (4MeV) electron beam (REB) through a cold plasma. The REB electrons interact with the plasma
through binary collisions and collective response, whose importance depends on the ratio of plasma over
beam density. Under some conditions, the collective response induces partial or total charge and/or current
neutralization of the beam, breaking the near-perfect cancellation of self-forces and leading to a noticeable
modification of its propagation. We present a simple model of this phenomenon based on an axisymmetric
envelope equation. According to this calculation, a significant gain in the focusing of the REB can be achieved
in a broad range of plasma density (1010 to 1013 cm−3), but special care should be taken regarding the plasma
current diffusion and the ionization of the residual gas. We will also present some detailed Particle In Cell
simulations as well as a dedicated experiment designed to validate our understanding of the physical situation.
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