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Measurement characteristics of the ion beam in the ion engine using the E x B probe
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The abundance ratio of the doubly charged ions in an ion thruster plume was measured in order to estimate the
thrust and validate a numerical simulation code for lifetime validation of ion thruster. An E X B probe was used for the
estimation of the ratio of doubly charged ions to singly charged ions. The ratio of doubly charged ions to singly charged
ions is 0.04 at an incident microwave power of 8 W and a mass flow rate of 20 pg /s. The ratio is decreased with
increase in mass flow rate. This is because the increase in mass flow rate leads to the decrease in mean free path, and
electrons get less energy from the microwaves. The E X B probe can estimate the ion velocity and the average velocity
of the accelerated ions is estimated as 3.7 X 10* m/s at a screen voltage of 1000 V, which is reasonable compared to the

theoretical value.
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Fig.1 Cross-section of miniature ion thruster
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Table 1 Grid parameters

Screen Acceleration
Open area ratio [%] 51 16
Hole diameter [mm] 1.20 0.70
Potential [V] 1000 -150
Thickness [mm] 0.30
Hole pitch [mm] 1.20
Material Carbon
Grid gap [mm] 0.20
Number of holes 91
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Fig.2 Conceptual diagram of E X B probe
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Fig.4 An example of output value
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