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Abstract; Based on the theory of mode coupling, 3mm band second-harmonic complex cavity gyrotron inner TE;—TEq,—
TE,, mode converter and collectors were discussed in detail. By adopting structure of corrugated waveguide with radius ta-
pered and different phase rematch technique, the reliable optimal geometry parameters were obtained. Corrugated
waveguide mode converter of 94GHz gyrotron was designed with compact bulk and high efficiency, and the burned patterns
measured at the ends of converter were obtained for the gyrotron. ‘
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Fig.1 Geometry structure of the serpentine waveguide mode
converter TE ,—TE, (a) ,TE;,—TE, (b)
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Fig.2  Fractional power of TE,—TEy, (a) and TE,—TE

(b) distribution along mode converter
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Table 1  Result of Corrugated waveguide TE,—TE,,,
TE,—TE, mede converter
Case TEp—TEyp TEp—TE,,
Beat wavelength Ag(mm) 32.09 55.01
Geometric period Aw(mm) 34.90 71.93
Number of periods 6 3
Converter length ~ (mm) 209. 40 215.80
Perturbation amplitudes N 0. 03201 0. 10662
£  0.00605 0.01640
Geometric period factor 8 0.08748 0.30768
Quter power level: TEq; 0. 00009 0. 00120
TE,  0.98734 0. 00045
TE,  0.00804  0.99655
TEq, 0. 00155 0. 00057
TEy,s  0.00012 0. 00003
Power transmission .
efficiency: P,. 0.99714 0. 99880
Bandwidth( 0 =90% ) Af/f, 6. 8% 6.3%
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Fig.3 Photograph of the 94GHz TE;;—TE, mode converter
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Fig.4 Photograph of 3mm second-harmonic complex cavity gyrotron
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Fig.5 Bumed patterns of TE,; mode measured at the ends of

converter are produced by the gyrotron
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