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Abstract: To further advance the performance and reliability of ion thruster, the advantage and disadvan-
tage of two types of cusp field ion thruster were comparativly studied based on both a diameter 30cm cylindrical—-
cusp field ion thruster (LIPS-300Z) and a diameter 30cm ring—cusp field ion thruster (LIPS-300H). Firstly, the
principle of two types of cusp field was analyzed, and their difference was summarized. Then, the uniformity of
beam current density, the discharge efficiency and the lifetime were evaluated and analyzed. Compared to the ex-
perimental results of the LIPS-300Z, the maximum beam current density of LIPS-300H at the 3kW and 5kW
mode was decreased by 25% and 19%, and its discharge voltage was reduced by 7.8V and 6.2V, while the dis-
charge loss of the LIPS-300H at two modes increased by 31W/A and 42W/A, respectively. In addition, the life-
time of screen grid of LIPS-300H at the 3kW and 5kW mode was 7.7 times and 4.2 times as long as LIPS-300Z.
The results indicated that LIPS-300Z had a low discharge loss, but its uniformity of beam current density was
worse, and the discharge voltage and the ratio of doubly—to—singly charged ions in beam were all high. Therefore,
the lifetime and reliability of LIPS-300H were better than those of LIPS-300Z.
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Table 1 Main parameters of 30cm ion thruster

Operating mode 3kW mode 5kW mode

Beam voltage/V 1450 1200

Beam current/A 1.68 3.68
Accelerator voltage/V -220 -400
Total flow rate/(mg/s) 2.551 5.831
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Fig. 1 Schematics of two types of cusp field ion thruster
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Fig.2 Photographs of two types of 30cm cusp field

ion thruster
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Table 2 Operating parameters of two types of cusp field ion

thruster
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Mode LIPS-  LIPS- LIPS-  LIPS-
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Discharge voltage/V 37.0 29.2 35.2 29.0
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Fig. 5 [ExB probe spectra of LIPS-300H at 3kW mode
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