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Analysis of stepped-structure optics performance for ion
thruster
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Abstract: The stepped-structure is a new type of optics design for ion thruster. The plasma
transport process in this stepped-structure optics was simulated with a 3D PIC method, and results
were compared with the traditional structure optics. The influence of the structure on optics
operation performance was analyzed. Such as the beam distribution, ion through the rate and
divergence angle loss. The results show that: the sheath region in discharge cavity caused by the
stepped-structure optic is relatively smaller, and ion through rate of screen grid is lower than
traditional optics; the accelerator grid current caused by ion impact is slightly then traditional
optics, which means the grids corrosion maybe slower too; at the same time, the operation current
range decreases; the non-axial velocity of ions and the divergence angle loss become small due to
the smaller radial electric field intensity in the downstream. The results of the study have
important significance to optimize the design of ion thruster optics system.

Key words: Aerospace propulsion theory and engineering; lon Thruster; Optics System; Plasma
Simulation; Stepped-structure; Beam
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Fig.8 The radial electric field distribution
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