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Fig. 2 Gain and electron efficiency of TWT wvs the length of helix
B 2 AT A 3 2 R A T AR08 B K B A 1 0
Bl 3 o 1 OSUHT AR Bk A 25 7 25 F8 43 I SR BB R A /NI A8 Ak B AT U AR Y L R DL SO s AR AR E . 1B 3
() FE 3Co) 43 FI N IREE py AR Ak =1 00 B 1 25 AL T RO Bl AT R 18 IE . S5 R B .Y p BEK 190G,



%M

JE BRI A U A2 R e £ 18 T 245 4 2 5003 e S ATk

1509

B F TR T2 3 S T AR S s LI py SO TP 2 L T8 09 25 (LR
BEI /N T po O 01/ 5 5 S A B 4 900 1.2 80 3.5 dB. py 25 RE 10 L E 0 0
P o) 1 3D FFAR o LI MR 025 0 84 2 A A 0 Lok 03 B2 RS 06 0 T/

i Lk Al po XA

56 1
SRS
| - -

o S2F N, J

a I .

= 0.99 )

s —0.99p,

*oask _ .
I P
i 1.01p, .

aala . . "
-30 -20 -10 0 10
P, /dBm
-l - L] - L] = L)
40f 0.99p, A

Sy TP P

2 - 1.01p,

=]

S 20F -

S

i I

° 10F -

O-l I I Il ]
-30 -20 -10 0 10
P,/dBm

B 1R 4 AL T RCR A I R

gain/dB

efficiency / %

Fig. 3 Gain and electron efficiency of TWT ws pitch
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Table 1 Comparison of electron efficiency and gain

of the TWT before and after optimization

efficiency/ % gain/dB
before optimization 35.4 54.6
after optimization 36.8 56. 2
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Fig. 4 Schematic diagram of the double-taper

helix structure before and after optimization
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Analysis and optimization of parameters of
double-taper helical slow-wave structure

TANG Kang-song'?, ZHAO Gang'?, LIShi', YIN He-jun'
(1. Institute of Electronics, Chinese Academy of Sciences, P.O. Box 2652, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The double taper helix slow wave structure is one of the most widely used slow wave structures in space TWT.
The effects of parameters such as length and pitch of double-taper helix slow wave structure on the electron efficiency and gain of
TWT are investigated using the Christine large signal code. The result shows that the gain and the electron efficiency of TWT are
in direct proportion to the length of each part of the slow wave structure, and the length of the signal input section has largest in-
fluence on the gain; the electron efficiency of the TWT is most sensitive to the pitch of the section where the phase velocity increa-
ses. Furthermore, the slow wave structure is optimized preliminarily by simultaneously increasing the length of the signal input
section, reducing the pitch of the phase velocity decreasing section and increasing the pitch of the phase velocity increasing section.
After the optimization the electric efficiency goes up from 35.4% to 36.8%, and the gain goes up from 54. 6 dB to 56. 2 dB.

Key words: High power microwave; Helix traveling-wave tube; Double-taper helical slow-wave structure; lLarge sig-

nal theory; Structure optimization



