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A W-band Traveling Wave Tube with ear—Folded Waveguide

slow—wave structure
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Beijing 100015, China)

Abstract: Millimeter—-wave Traveling Wave Tubes(TWTs) have the characteristics of high power,
broad band and high gain, and are widely used in modern military electronic equipment, such as radar,
high-speed communication and electronic countermeasures, etc. In order to improve the coupling
impedance of the Folded Waveguide(FWG) and the engineering applicability, a novel type of ear—-FWG is
proposed, which increases the coupling impedance in the working frequency band by more than 30% and
reduces the loss by 10% compared with the conventional rectangular waveguide. When the ear-FWG W—
band TWT operates at 21.9 kV and 210 mA, and the duty cycle is 5%, the output power in the 10.8 GHz
bandwidth is higher than 192 W, the peak power reaches 278 W, the electron efficiency and gain reach
6.3% and 44.6 dB, respectively, and the TWT works stably.
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(a) normal rectangular waveguide (b) ear-Folded Waveguide
Fig.1 Schematic view of folded waveguide slow—wave structure
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Tablel Parameters of ear—-FWG slow—wave structure(unit:mm)

a b h P r, d ! R, R,
ear-FWG 1.9 0.3 0.54 1.30 0.24 0.45 1.1 0.14 0.14
normal FWG 1.9 0.3 0.54 1.28 0.24 0.45 - - -
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Fig.2 Cold characteristics of the normal rectangular waveguide and ear—folded waveguide
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Fig.3 Simulated output power and gain of two FWGs
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Fig.4 CST PIC simulation of oscillation
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Fig.7 Tested VSWR of ear—folded waveguide Fig.8 Photograph of the tested TWT
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Fig.9 Tested results of the TWT
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