55 31 555 12 ) o OOt 5 kK OF K Vol. 31, No. 12

2019 4F 12 HIGH POWER LASER AND PARTICLE BEAMS Dec., 2019

: L . 4,=2 g_lh-+|+.—-.¢1_\ AOQ s’
W il EZ TEy, BRI\ B {TIRE R N a i1t
I#Him, IR
(b5t B2l FHOR WS BT st v B2 880 R K S S0 30 %8, JE e 100015)
H OE: mAMAEGHRERETEENEEHRIB 2 —, HEREKEE K S TE A E5, @k
A o 25 4 A 0 Sy [T B AR A T R B AR A A AR UL 5 ELEE R W T [ i A S A i AR bk BE . T
X Wi Bt TEo, 155 2 8] € 47 9 %7 09 5 A R8 & #5838 17 BEIE 43 BT, 38 H 52 ) =3 455 4% i 50 RE 1 — > DR 3% 2 2 5 1 R ke
i 32 A5 1 A B 2R B AN, R 5 B R R AT O L, Al A O AR R A AL RS, 0 2 A B e A K R RE N 3.9 dB &
&2 T 0.8dB, MIEHEAL R SFIn T2, SEhrimk, 45 %) 3.0 dB #7 9% 7.9 GHz U5 A& &%, 5T &8 K
KW WiB; WEITEE; TERRX; MAMEGHE; »W
FESZES: TNI29 XEkREM: A doi: 10.11884/HPLPB201931.190367

Design of broad-band input coupler of W-band TE,, mode gyro-TWT

Wang Zheyuan, = Wang Efeng

(Vacuum Electronics National Laboratory, Beijing Vacuum Electronics Research Institute, Beijing 100015, China)

Abstract: In this paper, the input coupler for W-band gyro-TWT is designed to meet the needs of the signal
transmission and mode conversion. The input coupler is potential device to be the essential section determining the
bandwidth of the whole gyro-TWT. The theoretical analysis of the input coupler of the W-band TE, mode gyro-TWT
is carried out. It is pointed out that one factor affecting the transmission loss of the main mode is that the rise of the
miscellaneous modes reduces the transmission coefficient of the main mode, and simulation is done to suppress the
miscellaneous modes by optimizing the sizes of the coupling hole, reducing the loss from 3.9 dB to 0.8 dB. According
to the simulation sizes processing and cold testing, the final input coupler with 3 dB bandwidth of 7.9 GHz meets the
design requirements.
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Table 1 Input coupler initial structures (mm)

coaxial cavity outer radius coaxial cavity inner radius coaxial cavity length circular waveguide coupler aperture

55 423 2.901 3.65 0.6 X 1.344
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Table 2 Input coupler optimization structures (mm)

coaxial cavity outer radius coaxial cavity inner radius coaxial cavity length circular waveguide coupler aperture

5.47 4.45 2.92 3.65 0.67X1.35
E/(V-:em™") E/(V:em™)
1.511 5¢4-002 1.902 0e+002
1.372 4e+002 1.723 9e+002
1.233 4e+002 1.545 8e+002
11.094 4¢+4-002 1.367 7e+002
9.553 3e+001 1.189 6e+002
8.162 9e+001 1.011 5¢+4-002
6.772 5e+001 8.334 4¢+4-001
5.382 1e+001 6.553 6e+001
3.991 8e+001 4.772 7e+4-001
2.601 4e+001 2.991 9e+001
1.211 0e+4-001 1.211 0e+-001
(a) x—y section (b) y—2z section
Fig. 8 Electric field profiles of input coupler in HFSS
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Fig. 11 Dependence of the input coupler’s parameter S,; on the miscellaneous modes
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