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Design and simulation of the optical system of 10 kV space electron gun

CHEN He', DONG Quanlin"*, SHAO Jingyi?, LIU Yangyang®, WANG Junwei’, PEI Yifei
(1. School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China;
2. Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract: According to the performance requirement of the electron gun to be worked in the space
environment, the optical system of 10 kV space electron gun is designed, along with simulation analysis. Firstly,
the trajectory of the electron beam is obtained through the simulation with the proper cathode material. Then, the
appropriate focal length is determined and a single-lens focusing system is simulated. In view of the restriction of
the capability of the single-lens focusing system, a two-lens focusing system is designed to meet the
requirements. A complete set of design methods and processes is given in this paper. The simulation results show
that by the above methods, the electro-optical parameters can be optiized to meet the engineering requirements.
This research can help the future design of space electron guns.
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Table 1 Initial structural parameters and design goals of the
single-lens focusing system
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Table2 Parameters of tungsten and LaBg cathode electron

guns
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ok K eV T (A-cm™)
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Fig. 1 The actual tungsten cathode structure
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Fig. 2 Schematic diagram of the structure of electron gun and
its electron beam trajectory
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Fig. 3 Schematic diagram of the single-lens focusing system
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Table 3 Performance parameters of the single-lens focusing

system
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Fig. 4 Optical path of the single-lens focusing system
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Fig. 5 FElectron trajectory map of the single-lens focusing
system
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Fig. 6 Schematic diagram of the two-lens focusing system
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Table 4 Geometric parameters of the two-lens focusing system
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Table 5 Calculated results of position selection parameters

for CL1
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Fig. 7 Optical path of the two-lens focusing system
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Fig. 8 Optical path of the improved two-lens focusing system
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Table 6 Design parameters of optimized electronic optical

system
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