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Abstract: The capillary discharge based pulsed plasma thruster adopts solid propellant, electrothermal ac-
celeration mechanism, resulting in a simple and reliable structure. It is of great value in low—power electric pro-
pulsion system for micro—nano satellites application. In this paper, an electrical and optical joint diagnostic sys-
tem was established to study the evolution process of the plasma plume of a capillary discharge based pulsed plas-

ma thruster. Due to the oscillation of the discharge current, a secondary establishment process was observed in
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thruster plasma plume. In the initial stage, the plasma plume mainly contained charged particle components, and

neutral components mainly showed up in the secondary establishment stage. The time—of—flight method was estab-

lished based on photodiode arrays and narrow—band filters, and the equivalent velocity evolution characteristics

of plasma plume sub—clusters under different discharge voltages, cavity inner diameters and cavity lengths were

obtained. The results showed that the charged components and neutral components were both able to reach a high

velocity (>10km/s) under electrothermal acceleration mechanism. With a certain discharge energy, it showed

that the discharge cavity length less than 25mm was conductive to obtaining better performance parameters. The

plasma plume equivalent velocity results could accurately reflect the variation law of thruster output specific im-

pulse and efficiency parameters, and it could be used as an effective and convenient method for thruster output

parameters evaluation.

Key words: Capillary discharge based pulsed plasma thruster; Plasma plume; Time—of—flight method;

Equivalent velocity; Secondary establishment process
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Fig.1 Schematic of capillary discharge based pulsed

plasma thruster configuration
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Fig. 3 Typical spectra lines of the capillary discharge pulsed plasma thruster plume
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(b) Definition of the velocity of time-of-flight method
Fig. 4 Schematic of time-of-flight method based on

photodiode array and narrow bandpass filters
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(b) Plasma plume evolution morphology
Fig. 5 Discharge waveform and plasma plume time-

resolved image
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Fig. 7 Influence of the applied voltage on the CDPPT output parameters
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Fig. 9 Influence of cavity length on CDPPT output parameters
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