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Simulation on the distribution characteristics of differential sputtering yields on
ion engine grid materials
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Abstract: In view of the unclear spatial distributions of sputtered atoms from ion engine grid, which leads to
significant deviations in grid erosion modeling predictions, the SDTrimSP program was used to simulate the
sputtering process of ions bombarding the grid materials. The study systematically investigated the impact of ion
incident energy, incident angle, and ion species on the differential sputtering yields of molybdenum grid
materials. Under normal incidence, the simulated differential sputtering yields were found to be in good
agreement with experimental data. Special attention was given to the distribution profiles of differential
sputtering yields at different azimuthal angles under oblique incidence. The Modified-Zhang formula was used to
fit the differential sputtering yields. The fitting results were applied as material boundary conditions in the
erosion-redeposition model, offering a more realistic simulation of the grid materials’ erosion process. This
approach may provide a reference for the accurate prediction of the erosion morphology of ion engine grid
components.

Keywords: ion engine; molybdenum grid materials; differential sputtering yield; oblique incidence; erosion-
redeposition model
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Mizk 2 Xe'SIAGT Mo Ml#R#4%t (E=1000 eV)

pO | 0O | E | aomion™) | S
0°/180° 337.41 1.80 0.19

15°/195° 322.48 1.80 0.19
30°/210° 291.6 1.74 0.18

30 45°/225° 279.62 1.74 0.19
60°/240° 195.15 1.67 0.18
75°/255° 73.24 1.64 0.12
90°/270° 2.47 1.56 0.04

0°/180° 375.11 2.53 0.10

15°/195° 374.09 2.49 0.11
30°/210° 372.12 2.47 0.09

45 45°/225° 363.76 2.35 0.11
60°/240° 301.38 2.32 0.13
75°/255° 241.92 2.30 0.12
90°/270° 62.73 2.25 0.06

0°/180° 476.38 2.85 0.17

15°/195° 474.43 291 0.17
30°/210° 504.00 2.89 0.15

60 45°/225° 550.17 2.80 0.14
60°/240° 502.83 2.66 0.10
75°/255° 461.36 2.67 0.07
90°/270° 516.13 2.67 0.08
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