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The NASA Glenn Research Center program in megawatt level electric propulsion is centered on 
electromagnetic acceleration of quasi-neutral plasmas. Specific concepts currently being examined are the 
Magnetoplasmadynamic (MPD) thruster and the Pulsed Inductive Thruster (PIT). In the case of the MPD 
thruster, a multifaceted approach of experiments, computational modeling, and systems-level models of self 
field MPD thrusters is underway. The MPD thruster experimental research consists of a 1-10 MWe, 2 ms 
pulse-forming-network, a vacuum chamber with two 32” diffusion pumps, and voltage, current, mass flow 
rate, and thrust stand diagnostics. Current focus is on obtaining repeatable thrust measurements of a 
Princeton Benchmark type self field thruster operating at 0.5-1 gls of argon. Operation with hydrogen is the 
ultimate goal to realize the increased efficiency anticipated using the lighter gas. Computational modeling 
is done using the MACH2 MHD code, which can include real gas effects for propellants of interest to MPD 
operation. The MACH2 code has been benchmarked against other MPD thruster data, and has been used to 
create a point design for a 3000 second specific impulse (Isp) MPD thruster. This design is awaiting testing 
in the experimental facility. For the PIT, a computational investigation using MACH2 has been initiated, 
with experiments awaiting further funding. Although the calculated results have been found to be sensitive 
to the initial ionization assumptions, recent results have agreed well with experimental data. Finally, a 
systems level self-field MPD thruster model has been developed that allows for a mission planner or 
system designer to input Isp and power level into the model equations and obtain values for efficiency, 
mass flow rate, and input current and voltage. This model emphasizes algebraic simplicity to allow its 
incorporation into larger trajectory or system optimization codes. The systems level approach will be 
extended to the pulsed inductive thruster and other electrodeless thrusters at a future date. 
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