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G-band double-mode sheet—beam staggered double—vane traveling—wave tube

WANG Wenbo, RUAN Cunjun”
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Abstract: The Staggered Double-Vane Traveling—Wave Tube(SDV-TWT) is attracting worldwide
attention for its high power, wide bandwidth, ease of fabrication, and excellent heat dissipation. In this
work, an ultra—wideband, high—-power SDV interaction circuit driven by a sheet electron beam is
designed for dual-mode operation in the G-band. Simulation results show that exploiting two
synchronous modes can further extend the operating bandwidth of the SDV-TWT. By employing Bragg
reflectors to isolate the signal and a segmented structure to suppress oscillations—both well-established
techniques for stable traveling—wave amplification—the system generates coherent terahertz radiation
with superior transmission, high stability, broad bandwidth, and high power, achieving an output power
exceeding 100 W and an operating bandwidth greater than 60 GHz. Moreover, a planar three—layer high—
frequency circuit fabricated with micro—/nano—scale processes is proposed, fully demonstrating the
potential and feasibility of realizing a high—power, broadband, coherent terahertz source in practice.

Keywords: Staggered Double-Vane(SDV); double—mode; sheet beam; wide frequency band;
high power
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Fig.1 Dispersion results of the G-band SDV-SWS
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Tablel Parameters of the single—period SDV-TWT(unit:mm)
parameters size
b P P T 1 P 0.46
w 0.78
h 0.27
- T\ t 0.11
b 0.15
Fig.2 Structure of the single-period SDV-SWS a 0.05
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Fig.3 Dispersion results of the designed G-band single—period SDV-SWS

(b) normalized phase velocity
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Fig.4 50—period structure of the G-band sheet-beam SDV-SWS
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Fig.5 G-band Bragg reflector
5 GilBeAhoas S &%

m

=z

o

2

|5

£ ..

S OO AN Wt OV TRV YWWAL. AMRY OO T
5

& —3

w-so W e S

150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
f/GHz

Fig.6 Transmission performance of the G-band sheet-beam SDV-SWS
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Fig.7 3D-structure of the G-band double-mode sheet—-beam SDV-TWT beam-wave interaction system
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Fig.8 PIC simulation results of the G-band double-mode sheet-beam SDV-TWT beam-wave interaction system
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Fig.9 Coupling mode of the electromagnetic signal of TWT
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(c) high—frequency structure loaded with the overhead coupler

Fig.10 Overhead coupler for input and output from H direction to E direction
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Fig.11 PIC simulation results of TWT beam—wave interaction system after loaded with the overhead coupler
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Fig.12 Design scheme of the three-layer G-band double-mode sheet-beam SDV-TWT beam-wave interaction system
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