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The self-consistent theory of the electron distribution and
electro-magnetic field of a relativistic hollow electron
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Abstract
The effect of space-charge and relativistic self magnetic-field on the self-consistent equilibrium of the system with a
relativistic hollow electron beam and ion-channel is studied. The distribution function and the relationship between location and
energy of electron beam are derived by use of kinetic theory. The self-consistent field in ion-channel has also been established.
It is clearly shown that the self-consistent equilibrium of the system exists. The relation of location of beam and radius of ion-
channel was presented using numerical calculation. The distribution of electro-magnetic field in ion-channel is also given. The

theory which is used in apparatus design is afforded by the research.

Keywords ion-channel hollow electron beams kinetic theory self-consistent equilibrium
PACC 5110 5260 5240M

* Project supported by the Joint Foundation of the National Natural Science Foundation Committee of China and China Academy of Engineering Physics
Grant No. 10576019 .
F Corresponding author. E-mail 542160287 @ sina. com. cn



