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Design of a Denisov launcher of 140 GHz gyrotron

LI Zhiliang, LIU Bentian, FENG Jinjun
(The 12th Research Institute of China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: The quasi-optical transmission characteristics of high-order mode of high-power gyrotron
oscillator are analyzed based on geometrical optics and coupled-wave theory, and the simulation code of
quasi-optical mode converter with perturbation waveguide is compiled. The design method and results of
Denisov launcher in 140 GHz gyrotron oscillator are given. The power distribution curves of each mode
and the current density distribution on the waveguide wall are analyzed. The launcher structure with
disturbance length of 60 mm, total length of 136.5 mm and conversion efficiency of 99.1% are obtained.
And the results fulfill the requirement of 140 GHz gyrotron. The software of Feko is adopted to analyze the
reliability of the results from numerical calculation, which lays technical foundation for the gyrotron in the
application of thermonuclear fusion.
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Tablel Set of TE modes to generate a Gaussian-like field distribution and its relative power
azimuthal bunching
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Fig.1 Azimuthal bunching with only oz=0 in wall deformations Fig.2 Azimuthal bunching with only ;=0 in wall deformations
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Fig.3 Wall deformations of Denisov launcher Fig.4 Relative power variation of each mode along Z-axis
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Fig.5 Contour map of electrical field of dimpled-wall launcher Fig.6 The 3D contour map of electrical field of dimpled-wall launcher
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Fig.7 Contour of the field at the aperture of launcher (3D) Fig.8 Contour of the strength of the field at the aperture of launcher
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Fig.9 Contour of the field of TEz mode (a) the result of Feko (b) the result of numerical calculation
at the aperture of waveguide Fig.10 Contour of the field at the aperture before cut
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Fig.11 Contour of the field at the aperture of launcher
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