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Pulsed inductive plasma accelerators are electrodeless space propulsion devices where a capacitor is charged
to an initial voltage and is then discharged through an inductive coil that couples energy into the propellant,
ionizing and accelerating it to produce thrust. A model that employs a set of circuit equations (as illustrated in Fig.
1a) coupled to a one-dimensional momentum equation has been previously used by Lovberg and Dailey [1] and
Polzin et al. [2-4] to model the plasma acceleration process in pulsed inductive thrusters.

In this paper an extra capacitor, inductor, and resistor are added to the system in the manner illustrated in the
schematic shown in Fig. 1b. If the second capacitor has a smaller value than the initially charged capacitor, it can
serve to increase the current rise rate through the inductive coil. Increasing the current rise rate should serve to
better ionize the propellant.

The equation of motion is solved to find the effect of an increased current rise rate on the acceleration
process. We examine the tradeoffs between enhancing the breakdown process (increasing current rise rate) and
altering the plasma acceleration process. These results provide insight into the performance of modified circuits in
an inductive thruster, revealing how this design permutation can affect an inductive thruster’s performance.
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Fig. 1.(a) Schematic of a lumped-element circuit model of a pulsed inductive accelerator(from Ref. [1]). (b)
Schematic of a lumped-element circuit model of a pulsed inductive accelerator with a second capacitor added to
the system.
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