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FEATURES OF ELECTRON BEAM FORMATION IN RF GUN WITH PLASMA FERROELECTRIC 

CATHODE

I.V. Khodak, V.A. Kushnir 

NSC "Kharkov Institute of Physics and Technology", Akademicheskaya St. 1, 61108, Kharkov, Ukraine 

E-mail: khiv@kipt.kharkov.ual 

Electron beams with a charge over 102 nC in a pulse of ~10-8 s duration can be produced in RF guns. It is possible upon the condition 

that an electron emitter has emission current density over 102 A/cm2. One of electron sources that are able to provide sufficient 

emission current density is a plasma ferroelectric cathode. Such cathodes are widely used in electron beam sources with pulsed 

accelerating voltage. Features of shaping of electron beams with pulse charge ~102 nC in RF guns with such cathodes are bounded 

with features of plasma interaction with RF field of ~107 V/m strength. The subject of the research in the present paper is the beam 

parameters obtained through the effect of plasma cathode configuration on its emitting surface formation. The most of the research is 

carried out experimentally. The estimation and analysis of the experimental results has been carried out using computer simulation.

There are also analyzed the results of experimental study of plasma behavior on the surface of the plasma ferroelectric cathode of 

special design for application in RF gun. 

KEY WORDS: RF gun, ferroelectric, plasma cathode, space charge, pulse current, particle dynamics. 
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