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Design of 170 GHz TE,; ,, mode quasi-optical mode converter for
MW-level gyrotrons

CHEN Pu, ZENG Xu, ZHANG Yi-Chi, GAO Dong-Shuo, FENG Jin-Jun'
(National Key Laboratory of Science and Technology on Vacuum Electronics, Beijing Vacuum Electronics

Research Institute, Beijing 100015, China)

Abstract: In order to meet the requirements of high-power output and high-efficiency transmission of the 170 GHz gyro-
tron for fusion, it is necessary to convert the operating mode of TE,; ,, to a Gaussian beam for output. In response to this
technical requirement, based on the vector diffraction theory, geometric optics, coupled wave theory, and phase correc-
tion algorithm, a 170 GHz, TE
calculation program. The mode converter consists of a Denisov launcher, a parabolic mirror, a quasi-elliptical mirror,

»5.10 Mmode high-efficiency quasi-optical mode converter was designed using a numerical

and a phase correction mirror. Using Surf3D software and commercial simulation software FEKO for simulation calcula-
tion, the energy conversion efficiency of the designed quasi-optical mode converter is about 95. 2%, the beam scalar
Gaussian content is about 97. 6%, and the vector Gaussian content is about 91. 8%, reaching the application of gyrotron
requirement.
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Fig. 1 The schematic of quasi-optical mode converter
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Table 1 Relative power of each mode in the launcher

after superposition

azimuthal bunching
TEm=2,n+1(1/36) TEm+1,n(1/9) TEm+4,n-1(1/36)
axial bunching TEm-3,n+1(1/9) TEm,n(4/9) TEm+3,n-1(1/9)
TEm—4,n+1(1/36) TEm=1,n(1/9) TEm+2,n-1(1/36)
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Fig. 2 Disturbance amplitude change
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The relative power of each mode varies with the

3 ERBEERZWIET

YE S5 160 AR 2 oAV 158 5 v R AR 57 A T 45
ZHL AN, K 0 05 S 4 9 g S0 SR A A SR AR A
PR AT Il A A g B AR AR e e (8 T 1L
0 ST, T EAT R i o BRI &
GEh = 9B 4 A, 1 BRI S 40 4 i B ik, 2 4 B
TE A AR (B B I, 3 B I AR LA IE B . e
Y i B 1 ARG 58 B 1T R AR R AR
AR A TE B 10 X R AT T AL IR B S 1R
F18 i S0 A o AR T B T ) SR I 2 R
NS B B T 3 T P DB T A B NSl
HL R IS AR A A 1 AR A DR ke mT L e 455 v 40 36
PEMIARAL AL, I HAN A 4 7R

R ASE S T A S 3 P A D 3 3 1Y 8 KCS
SRk DB ST AR B B B T3 A H B s 30T R
Yy AT LA R R A b T A 25 8 0 58 i -F T
RO BT 5, AR 23 RO R 22 pR B 14 R AT A
19 B AL SR A B R S O O B HE T R
D JER LN BV AW E ESIRSRE R 78778 & 23 i K |

Fl5 AR A I e

Fig. 5 The schematic of phase correction mirror
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Table 2 The coordinates of each mirror

mirror(No. ) Central location (mm)
1 (0,0,0)
2 (75.7638, 0, 83.9457)
3 (-36.9455, 0, 381.739)
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Fig. 6 Solid model of the quasi-optical converter system
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