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Numerical study the influences of charge exchange ions on
optical system ion beam
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Abdgtract : Based on particlerin-cell_(PIC) and Monte Carlo collison (MCC) method, a
two-dimensonal numerical model-was_adopted to investigate the distribution and kinetic
characteristics of the charge exchange (CEX) ionsin the optical system of ion thruster. The
smulation results show that, the screen grid current isincreased by 1 42 percent when the
CEX ionsareconsdered. On the other hand, the accelerator grid current increasesfrom zero
to 1 41 percent of the main beam current. It isindicated from the Smulation results that the
CEX ionsoriginated in thefar downstream region of the optics are the main reason of the ac-
celerator grid current and the eroson on the downstream face of the accelerator grid.
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Fig.1 Schematic of the computational-domain
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Table 1l Geometric dimensionsand operating parameter s

lo/ mm 07

ts/ mm 0.5

lg/ mm 09

ta/ mm 0 75

rs/ mm 11

ra/ mm 0. 65

VsV 1200
Val V - 500

Vol V. 30

T/ K 500

o/ 107 m? 20

Tl eV 4.5

Tl eV 15

n/10®°m"3 15
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Fig.3 Comparison of the electric potential contours
(without and with CEX ions)
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Fig.6 Distribution and the different-behaviors
characteristics.of CEX ions
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Table 2 Comparison of optical sysem electric currents

CEX CEX
Is/ mA 0 1342 0 1361
la/ MA 0 0. 0049
Ib/ MA 0. 3534 0 3467
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