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Cascade folded waveguide traveling-wave tube amplifier
driven by backward-wave

LIU Dong'*, LIU Wen-Xin'*, WANG Yong', LI Ke'?
(1. Key Laboratory of High Power Microwave Sources and Technologies, Institute of Electronics,
Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A folded waveguide traveling-wave tube (FW-TWT) amplifier which is driven by backward-
wave has been studied in this paper. Folded waveguide backward oscillator (FW-BWO) is used as
driven source and drives the traveling-wave tube amplifier. The working frequency of FW-BWO is
216GHz. The optimized results were simulated by 3D-Magic. By optimizing the length and height of
the loss-material and the current of cathode, the output power of the FW-TWT is 96W. The length of
the waveguide is only about one centimeter.

Key words: folded waveguide backward oscillator( FW-BWO) -driving,, multi-beam, folded waveguide,
traveling-wave tube (TWT) , terahertz ( THz)
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Fig.1 The dispersion curve of folded waveguide
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Table 1 The structure parameters of the FW-BWO and
FW-TWT

Parameter FW-BWO FW-TWT
a/h 0.63 3.1
b/h 0.17 0.44
p/h 0.33 0.89
r/h 0.17 0.37
r/h 0.1 0.3

U 22 kV 14.2 kV
A 0.1 A 0.66
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Fig.3 The average output power of FW-BWO
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Fig.5 The output power (a), (c) and frequency spectrum
(b),(d) of port 2 of the two structures in Fig. 4
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