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Propagation of relativistic electron beams in ion-focusing channel

ZHOU Hua-fang, TANG Chang-jian
(College of Physical Science and Technology , Sichuan University, Chengdu 610065, China)

Abstract;: The transmission characteristics of relativistic electron beams in the ion-focusing channel is given in this paper uti-
lizing the single-particle theory, and the effects of the system parameters such as the ion-electron density ratio, the beam voltage
and the beam current density on the propagation and focusing of the beam are discussed. The relativistic electron beam can be
strongly focused by the ion channel,and it exhibits wave-like transmission as it passes through the ion channel. The radius of the
focal point will gradually rise and the amplitude of the beam wave will reduce as the beam transmits in the channel . The results
show that efficient transmission of relativistic electron beams in the ion-focusing channel can be reached by choosing appropriate
ion-electron density ratio, beam voltage and beam current density.
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