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Research on equivalent circuit of multi-gap output
cavity for sheet beam extended-interaction klystron®

Chen Shu-Yuan"?  Ruan Cun-Jun"’  Wang Yong"

1) (Key Laboratory of High Power Micriwave Sources and Technology, Institute of Electronics Chinese Academy of Sciences,
Beijing 100190, China)
2) (University of Chinese Academy of Sciences, Beijing 100049, China)

( Received 3 September 2013; revised manuscript received 16 October 2013 )

Abstract

Sheet beam extended interaction klystron, which has both the advantages of sheet beam klystron and extended-
interaction klystron (EIK), has become a key technique for developing high power microwave and millimeter-wave
vacuum electron devices. An equivalent circuit of the five-gap output cavity for sheet beam EIK is proposed in this
paper. The mode, resonant frequency, and the cavity impedance can be calculated by using the method of equivalent
circuit efficiently. The bandwidth could be estimated by the curve of cavity impedance versus frequency. The influences
of coupling coefficient (k) and external @ (Q.) on mode frequency interval and bandwidth are discussed. In order to
test and verify the method of equivalent circuit, the 3D-PIC simulation of output cavity is conducted. The bandwidths
under different values of external @ are calculated in two ways. The results accord well with each other. It is confirmed
that the method of equivalent circuit for sheet beam EIK is accurate and credible. This is useful for the design of the

whole tube.

Keywords: sheet beam klystron, equivalent circuit, multi-gap output cavity, extended interaction
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