H o= ® % 5 £ R ¥ &
CHINESE JOURNAL OF VACUUM SCIENCE AND TECHNOLOGY 257

¥a5% H3W
2025 43 A

— DU B AU TAB 323

ANEE MEA IR mex” HET
(1. MR B TR R KIS B+ 515 B TSR f 5 2100005 2. J60 B2 P HARDFSET JLat 100015)

Design of a Double Focusing Pole Double Grid Electron Gun

LIU Zhixia', YU Daolong', WANG Hefei’, WAN Zhizhi*', XU Ji"
(1. School of electronics and information engineering, Nanjing University of Information Science and Technology Tianchang Research

Institute, Nanjing 210000, China; 2. Beijing Institute of Vacuum Electronics Technology, Beijing 100015, China)

Abstract

embedded cylindrical cathode structure. The anode current and focal size of the electron gun are simulated using

This article mainly designs a field emission cold cathode electron gun using a hexagonal pyramid

Computer Simulation Technology particle studio software, and the structure of the electron gun is continuously
optimized. Finally, a dual focusing electrode dual grid electron gun with an effective focal size of about 20 pm,
anode current of 3.8 mA, and electron pass rate of 84.5% is designed. In addition, simulation results showed that in
the dual-focusing electrode structure electron gun, the V,/V}, at which the electron gun obtains the minimum focal
size decreases with increasing V),. At the same time, the anode current increases with increasing V,/V), and this
increase significantly expands with increasing V. These findings provide important guidance for further optimizing
the performance of the electron gun.
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Tab. 1 Basic parameters of single focusing electrode double

grid electron gun

starting outside inside voltage/
name position/mm  diameter/mm  diameter/mm kV
cathode 0 0.2 / 0
first grid 0.1 0.5 / 1.5
second grid 0.5 0.5 / 1.5
focus 1 0.5 0.3 0.3
anode 1.5 0.5 / 50
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Fig. 1 Single focusing electrode double grid electron gun. (a) Structure diagram of electron gun, (b) diagram of cathode, (c) diagram

of the first gate, (d) diagram of the second gate, (¢) diagram of focusing electrode
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Fig. 2 The relationship between the gate voltage and anode

current of an electron gun
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Fig. 3

Simulation results of the electrical characteristics of the electron gun. (a) The relationship between the anode voltage and the

anode current of the single-focusing electrode and double-gate electron gun, (b) the relationship between the anode voltage and

the focal size of the single-focus pole double-gate electron gun, (c) the relationship between the anode voltage and the anode

current of the double-focusing electrode double-gate electron gun, (d) the relationship between the anode voltage of the double-

focusing pole double-gate electron gun and the focal size, (€) optimized relationship between anode voltage and anode current

of the double-focusing electron gun, (f) optimized relationship between the anode voltage and the focal size of the double-fo-

cusing electron gun
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Fig. 4 Simulation results of electron gun. (a) The beam trajectory and focus point of a single focusing pole double grid electron gun,

(b) the beam trajectory and focus point of a dual focusing electrode dual grid electron gun, (c) the beam trajectory and focus

point of an optimized dual focusing pole dual grid electron gun
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Fig. 5 Dual focusing electrode dual grid electron gun. (a) Structure diagram of electron gun, (b) diagram of the second focusing elec-

trode
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Fig. 6 Simulation results of dual focusing electrode dual grid
electron gun with different V,/V), values. (a) The rela-
tionship between V,/V), values and focus point, (b) the
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Tab. 2 Simulation data of three types of electron guns

name current/mA  focus point size/um  €lectronic pass rate/%

single focus 2.3 53 89.1
dual focus 1.5 23 72.8
optimized 3.8 20 84.5
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