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A SELF-CONSISTENT FIELD THEORY AND SIMULATION FOR
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ABSTRACT
A self-consistent nonlinear theory of interaction between electron beam and RF field in a complex cavity gyrotron
with abrupt transition is studied in this paper. A field matching technique is used to treat mode conversion at the step in
cavity. Starting from general transmission line equations with an electron beam source the nonlinear theory of interaction
is investigated in which mode coupling is taken into account in diameter-gradual-change sections. Using the theoretical
model the electron beam interaction with Hs;—Hs, RF field in the third-harmoric complex cavity gyrotron is simulated
mumerically in detail. Many interest results are obtained. The results show that an electron efficiency over 25% is predict-

ed for suitable dimensions of the complex cavity.
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