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The effect of relativistic electron beam profile on plasma wakefield acceleration

M. Asri, M. Mehdipoor

Department of Physics, Faculty of Basic Science, Gonbad Kavous University, P.0.BOX:163, Gonbad Kavous, Iran.

Abstract:

In this paper, the interaction between a relativistic electron beam and a homogeneous plasma, and
plasma wakefield generation has been studied with the use of nonlinear fluid equations. The effect of
using the relativistic electron beam with step-like, gaussian, and super-gaussian profiles on the
amplitude of plasma wakefield and the perturbation of electron density has been investigated. It was
found that using the relativistic electron beam with a super-gaussian profile can increase the amplitude
of wakefield and the perturbation of plasma electron density rather than the other cases. Moreover, we
used the Hamiltonian dynamics to study the acceleration mechanism and the exchange of energy
between an electron and wakefield. It was found that the electron final energy increases with the initial
energy in all three cases. we showed that an electron with initial energy of about 15MeV can gain the
final energy of about 3GeV from the generated plasma wakefields by the super-gaussian electron
beam.
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