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ABSTRACT

We present a survey of secondary propulsion systems with applications to microspacecraft, drag-free, and
precision formation flying missions. These systems are designated as “secondary” for traditional reasons
and in some cases could actually be the single or primary propulsion system. This paper includes
information gathered from a recent NASA MSFC sponsored Integrated In-Space Transportation Planning
(IISTP) Phase II study of secondary propulsion systems.

In this paper we examine propulsion systems capable of providing thrust within the range of 1-1000 uN
including chemical, electrothermal, electrostatic, and electromagnetic systems, both steady state and
pulsed in nature. This includes hydrazine, cold or warm gas and vaporizing microthrusters, gas-fed and
ablative pulsed plasma thrusters, field effect thrusters, and miniature ion and hall thrusters. Within each
category there are many types of propulsion systems that have been developed by many different
institutions. Where possible, the most recent published data will be used to compare and contrast each
system.

For each system the thrust, specific impulse, power requirements, etc. are presented along with a
discussion on the current state-of-the-art developments and technology readiness level. Each propulsion
system is examined in terms of applications to upcoming NASA missions including LISA, ST7 DRS,
TPF and others.
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