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Table 1 Design results of the electron gun Table 2 Design results of the permanent magnetic focus system
cos R./mm R,/mm D /mm cos@ P, /mm B,/T B./T D,/mm L./mm
0.983 4 6.891 2.932 3.926 0.102 3 0.222 0.308 0.2 0.2
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Table 3 Relativity coefficient of of the electron gun

& with different S

D, R, R, R, D, D, D,
Pu -0.17 0.19 1.02 2.11 -0.2 -2.62 1.89
m 0.087 -0.99 -0.075 1.37 -0.5 1.7 1.27
R, -0.67 1.33 5 6.88 -4.3 -5.26 8.75
ager 2 -0.5 -4 -16.5 11 10.7 22
1|2 Pai B Phi 0
{sp =
n = P,..+P,. S.. =S,
é 0.03 mm 4
4
D, D, D, Ry D,
D, D,
5% D,
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Table 4 Sensitivity coefficient of the electron gun
 with different S
g D, R R, R, , D, D,
Pus 1.7% 0.38% 1.72% 0.75% 1.37% 1.82% 2.01%
Z, 0.87% 1.88% 0.125% 1.48% 2.24% 1.48% 2.33%
R, 6.7% 2.6% 8.89% 7.6% 1.55% 5.6% 7.5%
Nyyer 20% 2.2% 6.67% 20% 17.2% 9.3% 27.3%
D, D, R, 0.22-
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0.184
o 0.164
D, R, 2 0.14]
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Fig.3 Effect of focus electrode voltage
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Table 5 Relativity coefficient
0.385 T of magnetic focus system
16 mm 5 ¢
L, 0.044
R, -1.03
A, =35.92 R,/ \/p, B, =872 /p,UR, 6 R, 0.16
U D, 0.01
T, -1.07
P, 1.58
0.35 mm 9.5 kV 0.
134 A 0.152T 0.211 T 9.4 mm
2
5
5
4 100 VA R
0.137 A 100%
26%
0.33 mm Z 25.2 mm
5 801
0.382 mm 0.341 mm 0.362 mm 0.041 mm

11.3%
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Fig.4 Trace of the e-beam in the gun Fig.5 Trace of the e-beam in the interaction tube and the collector
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Design of electron optics system of electron gun for millimeter-wave TWT

YIN Hai-rong  GONG Yu-bin ~ WEI Yan-yu =~ HUANG Min-zhi LU Zhi-gang ~WANG Wen-xiang
School of Physical Electronics University of Electronic Science and Technology of China Chengdu 610054 China

Abstract  An electron gun and a magnetic-focus system for folded waveguide millimeter-wave traveling wave tube TWT were de-
signed by electron gun code VBGUN based on visual boundary element method and magnetic field codle MOM based on boundary ele-
ment method. A definition of relative coefficient was used to optimize parameters and a sensitive coefficient was defined to review the
effect of fabrication-errors. The design results show that this kind of gun is easily affected both by the shape of the electrodes and the fabri-
cation-errors. The maximum magnetic field on axis is limited by the dimension of the slow wave structure. This is the main problem for the
focus system design of the folded waveguide TWT which can be solved by augmenting the working voltage or decreasing the beam current.
Consequently the electron optics system design must be synchronized with the slow wave structure.

Key words  Traveling wave tube  Electron gun  Electron optics system  Period permanent magnet focus system  Visual

boundary element method



