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Abstract

This paper proposes an analytical method for characterizing the energy exchange between electrons and
the electromagnetic field in the triple-gap injection cavity of a broadband klystron amplifier. By adding a
frequency-dependent coefficient to the electric field amplitude of the axial standing wave of each gap, the
axial electric field expression across the operating frequency band is obtained. Based on small-signal theory,
the electron dynamics is analyzed, and an expression for the energy exchange between the electron beam and
the electromagnetic field in the triple-gap cavity is derived. The analysis of a triple-gap injection cavity with
a specified structure is conducted by the use of the results derived above. To validate the analysis, the energy
absorption of electrons is examined in PIC simulations. The outcome is consistent with the results obtained
from theoretical analysis. Therefore, the analytical results derived in this work provide guidance for designing
triple-gap injection cavities in broadband klystron amplifiers.
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