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Design of slow-wave structure for 0.22 THz broadband folded waveguide
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(a.Institute of Electronic Engineering; b.Terahertz Research Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: A fast design method of slow-wave structure for 0.22 THz broadband folded waveguide is
developed through theoretical analysis of folded waveguide, and the influences of structure parameters on
the high-frequency characteristics is analyzed. In order to prevent oscillation in simulations, a truncated
slow-wave structure is adopted. Interaction simulations show that the nonlinear gain is 23.9 dB and the
output power is 1.2 W at 0.22 THz where the beam voltage and current are 16 kV and 10 mA, respectively.
The 3 dB bandwidth is about 14 GHz(0.214 THz-0.228 THz), and the intraband output power is higher
than 0.5 W, while it is higher than 1W from 0.217 THz to 0.224 THz.
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Tablel Impact of 0.22 THz folded waveguide structure parameters on high-frequency characteristics

initial at5 pm b+5 pm ht5 um ptSum retS pm
phase velocity Voo -0.503 1% 0.0419%  -0.2935% 1.6352%  0.1258%
central frequency fo  interaction impedance Ko -5.4583% 0.2491% -1.9629% 4.5448% -11.150 5%
circuit attenuation(dB/p) [ -1.624 1% -2.7842% 0928 1% 0.928 1%  1.160 1%
fo£5 GHz Vor-Von)/ Vo 0.9224% 0.8007%  0.9220%  0.9672%  0.990 1%  1.005 0%
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Fig.2 Normalized phase velocity versus frequency Fig.3 Interaction impedance versus frequency
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Fig.4 Interaction model of 0.22 THz folded waveguide
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Fig.5 Input signals and reflected signals of mode A vs time Fig.6 Input signals and reflected signals of mode B vs time
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