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Research and design of the quasi-optical mode launcher
for the gyrotron

LIU Jian-Wei*, ZHAO Qing
(Institute of the Physical Electronics, University of Electronic Science and Technology of China, ChengDu 610054, China)

Abstract: The quasi-optical launcher is an important part of quasi-optical mode converter in high power gyrotron. The
circular waveguide quasi-optical launcher was analyzed with the theory of geometrical optics. To form the Gaussian mode
(TEM,, ) at the cut of the launcher, the coupled-wave theory was employed to design corrugated waveguide quasi-optical
launcher. A high efficiency launcher has been designed for 140 GHz, TE28,8 mode. Results show that total length of
the launcher is only 205.2 mm, and the cut length is 47.2 mm. At the helical cut the scalar correlation efficiency of the
Gaussian mode in the Brillouin zone is greater than 98% . The method can also be used for the designs of other frequency

and mode gyrotron quasi-optical launcher.
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Fig. 1  Geometrical optical description of the mode
propagation in the circular waveguide, ( a) three-di-
mension and(b) two-dimension
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Fig. 2 Unfold surface of the circular waveguide ( The
black points represent reflection of one ray from the
waveguide wall)
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Fig.3 The Gaussian beam field distribution at the
beam waist, (a) three-dimension and(b) two-di-
mension
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Fig.4 Schematic drawing of corrugated wall de-
formation, (a) 8, with the change in z-direction,

and(b) 8, with the change in z-direction.
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Fig.5 Schematic contour of the corrugated waveguide
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Fig. 7 Magnetic field distribution on the corrugated
waveguide wall (8, =0), (a) two -dimension and (b)
three -dimension
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Fig.9 Magnetic field distribution on the corrugated waveguide
wall, (a) two-dimension and(b) three-dimension
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Gaussian distribution, respectively
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