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Simulation study on dispersion characteristics of spiral waveguide
by traveling wave method
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Abstract: The impedance perturbation method is utilized to solve the dispersion equation of spiral
waveguide in order to study the dispersion curve characteristics of spiral corrugated waveguide, and the
influence of waveguide size on dispersion characteristics is analyzed. There are some problems about mode
segmentation and the selection of resonance points when simulating the dispersion curves by resonance
method, so a new solution of traveling wave method is employed to simulate the dispersion curve among
different frequencies. The results show that the dispersion curves obtained by traveling wave method are in
good agreement with the theoretical dispersion curves calculated by Matlab, and the calculating process
does not involve the selection of resonance points in the corrugated waveguide theory system. Compared
with that of the traditional resonance method, the simulation process is also more concise.
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Fig.1 Schematic diagram of spiral waveguide structure Fig.2 Cross section diagram of spiral waveguide structure
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Fig.4 Spiral waveguide dispersion curves
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Fig.5 Different thread rolling depth dispersion curves
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Fig.6 Different waveguide cycle length dispersion curves
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Fig.7 Traveling wave method spiral corrugated waveguide Fig.8 Schematic diagram of traveling wave method
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