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Plasma diagnostics of the Pulsed Plasma Thruster SIMP-LEX
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The plasma created by the pulsed plasma thruster named SIMP-LEX was studied by means of high—speed
camera, induction probes and emission spectroscopy. Additional performance measurements were conducted
to link the conclusions drawn by the plasma investigation. Determination of current sheet velocity, plasma
species temperature and number density in time and space as well as relative species concentrations were
used to evaluate different thruster configurations and the physics yielding to these values.
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STEP-2010-045

Numerical Investigations of an MPD Thruster with Repetitive Operations

KREIR (RIK-#ET -B)

The performance of a self—field MPD thruster under repetitive operations has been examined numerically.
For an input power of 100 kW and argon propellant of 1.15 g/s average injection rate, thrust and thrust
efficiency were surveyed for various discharge frequencies under operations of continuous and repetitive
propellant injection. The results suggest that thrust efficiency of repetitive discharge and steady injection
operation can be improved with increasing discharge frequency owing to a relatively high time—averaged
electro—magnetic thrust and suppressed aerodynamic thrust deterioration. However, the thrust performance
cannot be improved further under repetitive injection operation.
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STEP-2010-048

3D Microwave CUDA simulation andmeasurement of the g 10 ECR ion engine
M. Bodendorfer (ISAS/JAXA)

A massive parallel 3D microwave simulation was created to analysis the microwave field distribution inside
the u 10 ECR ion engine. The simulation allows to investigate the microwave leakage from the thruster head
into open space at an unprecedented level of detail. At a resolution of 500 x 500 x 510 cells
(127.5Megacells), the simulation time to steady state requires less than 24 hours on a C1060 GPU
card.Microwave measurements with a newly designed microwave transparent PTFE gimbal mechanism allow
field pattern mapping of the ion engine of 41T space angle.Comparing the measured with the simulated
microwave field pattern enables the calibration of the simulation. Subsequently, microwave suppression
concepts can be designed in the simulation before the hardware implementation. This procedure can
significantly reduce development time of such microwave modification structures.Furthermore, the high
resolution of the ECR discharge chamber of the p 10 ECR ion engine enables the development of a plasma
simulation. This would allow the investigation of the interaction between incident microwaves and the ECR
plasma.
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