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Phase-resolved emission spectroscopy of a neutraliser-free grid-
ded ion thruster1 JAMES DEDRICK, York Plasma Institute, University of York,
ANDREW GIBSON, York Plasma Institute, University of York and Laboratoire
de Physique des Plasmas (LPP-CNRS), Ecole Polytechnique, DMYTRO RAFAL-
SKYI, ANE AANESLAND, Laboratoire de Physique des Plasmas (LPP-CNRS),
Ecole Polytechnique — Power-efficient electric propulsion systems that operate with-
out an external neutraliser have the potential to increase the longevity of traditional
concepts. The Neptune gridded-ion thruster prototype, which uses a single radio-
requency (rf) power source for plasma generation, ion acceleration and beam neu-
tralisation, is under development. Previous research has suggested that the time-
resolved electron dynamics in the plume are important for maintaining charge neu-
trality and overall performance. In this study, the electron dynamics in the exhaust
beam are investigated within the rf cycle using phase-resolved emission spectroscopy.
The results are compared with time-resolved and time-integrated electrical diagnos-
tics to investigate the mechanisms behind beam neutralisation.

1This work received financial support from the York-Paris CIRC and state aid man-
aged by the laboratory of excellence Plas@Par (ANR-11-IDEX-0004-02).
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