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Design and experiment research on electron gun of G band traveling wave tube

LI Ying, BIAN Xingwang, ZHANG Lin, SONG Bowen, PAN Pan, CAI Jun

(National Key Laboratory of Science and Technology on Vacuum Electronics, The 12th Research Institute of China Electronics

Technology Group Corporation, Beijing 100015, China)

Abstract: A focus electrode modulation Pierce gun for G band traveling wave tube is designed, with
a beam voltage of 20 kV, current of 50 mA, waist radius of 0.056 mm, and a waist position of 10.3 mm.
The impact of thermal deformation on the performance of the electron gun is analyzed by using thermal-
structure coupling analysis and electron beam trajectory simulation method. In order to eliminate the
influence of thermal deformation, an assembly fixer for compensation is designed and verified by
experiments. The electron gun has been applied in a variety of G band traveling wave tube, and has
solved technical problems of the key component.
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Fig.2 Physical structure of the electron gun
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Fig.1 Geometry of Pierce gun
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Tablel Parameters of the electron gun(unit:mm)

item 7 r, r, Z gk(Fig. 11) Zy
value 0.58 0.80 0.32 0.30 6.0
tolerance 0.01 0.02 0.01 0.01 0.1

Y _
175 UL
I N

Ll
o

0.6

0.4 [-gun
region
2 -

Fig.3 Potential distribution profile
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Fig.4 Distribution of axial magnetic field
Pl 4 Al 378 BE O3 A
K e S W T R R A WG B A A VE A e MR, R T S B B X B SR, SCORIE TR e 5 R 6 R Y T
Bz, 4N RBR AT 2 ARG B Ay AR, b SR B R R R G H O 0.6 T, B R
T 37 58 AR T 0.000 1 T, R HWIH 5 AGE 2 1 8 5e O R0CR o SRR IR e T s . s L (IRZRIRJERY



557 1 & FE. GEERMTEBEBEFCIEITSLN 897

SRBARE, 00 L I BT RS B MR 4L R FH L2 R AR o | 1050 °C
TG A, AT IR B AR LR 5 AN R 2 1A SRR, =
2z 0k %I %ﬂ o § 80 - space charge

BT LT A A R A R R 06 T B 1 T E oo | temperature limited
M TG RIL A, LT EEX I 2 SR IR 3 fmited

£ 40

) BFREES Tl

el 5 S BB BRLFEE 5 BT 2 5 W0 97 199 06 28 1 2% (Miiram il 28 ) 0 — s
PRI S, A 0 S 5 A L R ) X %3 ] U mf”mxmlmd
TF B X . A B 2% 7 U PR T 1 B TR 7 s ) e R o e i et O

P S BB R 2
DX, B TARIRBEL 1050 °C, LT “His” J. h THIR

i JBE A 3 5 MR FG R S R R A R0 TR SR A R OC RO {E AR AU S 58 T 96 R AT B
K I Ansys®!V g A5 PR B READL L A0 A9 3 o A o MR AL IR AR DR, R A 1 T SR AR B L SRR
S BRI 3, AR LA A FROC R i O R D

[MJ{x} +[Cl{x} +[R]{x] = {b} (1)

A MOS0 IR s ROVIRERITHE M 5 x ik i R Rt b o AT R

X SEER T 00T B A, DL 3 AL 07 7 Ae, S8t B0 B AR N A e D SR AR 1 . M se A AR T R
S SRS A R s A AR e DX S A A A RO BB S AL T H A R Oy e LS R, R A
R, PR B B R A e . M S A B R 2 PR .

F2 BILFFIRE
Table2 Thermal boundary conditions

parameter value
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Fig.7 Temperature distribution of electron gun Fig.8 Vector graph of thermal deformation of electron gun
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Fig.9 Radial thermal deformation of electron gun Fig.10 Axial thermal deformation of electron gun
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Fig.11 Contrast of the electron gun emission performance
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(a) relation between current and focus electrode voltage (b) relation between current and anode voltage

Fig.13 Emission performance of the electron gun
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