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A quasi-optical mode launcher for 94 GHz, TE, , gyrotrons

WU Ze-Wei, LI Hao, XU Jian-Hua, LI Tian-Ming, LI Jia-Yin
(School of Physical Electronics, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: Based on the coupled-wave theory and the phase-matching technique, an improved method for low-order qua-
si-optical mode launcher is presented. Adjusting the phase difference between the working mode and its satellite modes,
an ideal mixture mode with the features of Gaussian field distribution was obtained. Using the proposed method, a 94
GHz TE; ; quasi-optical mode launcher was synthesized. The numerical calculation shows that the difference between the
edge and peak values of field intensity reaches 30 dB. A well-focused field at the aperture with a Gaussian mode content
of more than 98% can be obtained , which will reduce drastically the diffraction losses and reflection of power from the
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Table 1 Set of TE modes to generate a Gaussian-like field
distribution and its relative ration
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Table 2 Comparison of propagation constant among set of TE modes that could generate a Gaussian-like field distribution

under different condition

94 GHz, TE, 118 GHz, TE, ¢ 140 GHz, TEy
I 1.4779 1.3749 1.3458 0.8115 0.789 1 0.803 6 0.8973 0.8693 0.8679
(ad/mm) 13170 1.2085 1.190 0.9730 0.9507 0.9585 1.0588 1.0325 1.028 1
1.1178 0.9990 0.9955 1.108 4 1.0857 1.0887 1.1965 1.1709 1.1643
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Fig.1 The obtained mode composition ( relative power) co-
efficients using the traditional method
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Fig.2 Schematic diagram of wall deformation of the dim-
pled-wall launcher
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Fig.3 Mode composition (relative power) coefficients vary
along the z-axis of the launcher
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Table 3 Relative power of the output modes at the aper-
ture of the launcher
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Fig.4 The current distribution on the unfolded wall of the
launcher, the edges of the launcher cut is indicated in
white line
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Fig.5 Contour of the strength of the field at the aperture of
launcher in a linear step of 0. 1, the solid and dashed lines
represent the obtained and ideal Gaussian distribution, re-
spectively
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