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Design of high frequency systems for 0.14 THz two-beam
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Abstract: As the development of terahertz communication technology, the research for 0.14 THz
Folded Waveguide Traveling Wave Tube(FWTWT) requires higher power and wider band. RF characteristics
changes of two-circuit folded waveguide slow wave structure are analyzed with different structure
parameters for two-beam traveling wave tubes. The power divider and the power combiner of two circuits
folded waveguide are analyzed and calculated. The efficiency of the combined power is about 96.3%. The
interaction calculation model is established, including two circuits folded waveguide slow wave, the power
divider and the power combiner, and the attenuator. Under the condition of voltage 15 kV and single beam
current 40 mA, the combined output power is about 56 W in 0.14 THz frequency, and the gain is 31.4 dB,
3 dB wideband is 7 GHz.
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Fig.3 Simulation of amplitude in the power divider and combiner Fig.4 Simulation of phase in the power divider and combiner
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Fig.8 Simulation of output power and output frequency spectrum in 0.14 THz
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Fig.5 Normalized phase velocity curves of folded
waveguide slow wave structure

5 & i 18 e Al Y A — A i 22

20

184

16 = h=0.40

144 —s— h=0.42

12 4 —a— (=0.44
a v h=0.46
;; 10 “— h=0.48

8

6]

4

2]

0 1 " T T

i v T v ' T " 1
136 140 144 148 152
fIGHz
Fig.6 Impedance curves of folded waveguide
slow wave structure
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Fig.7 Beam-wave interaction model of two circuits
folded waveguide slow wave structure
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Fig.9 Output power and efficiency versus frequency
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