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The problem is that the electron source of an electric propulsion s%stem for
space applications sometimes fails to maintain a stable state during coupling tests with the
propulsion system, even under conditions of stable operation in stand-alone tests. First, the
discharge state during the coupling test was observed, and it was clarified that this unstable
phenomenon was a state in which the multiple operation modes seen in the stand-alone test appeared
alternately. Experimental observations and theoretical considerations of the plasma state inside the
electron source revealed that the mode change is caused by the plasma state between the propulsor
and the electron source, i.e., the external environment of the electron source influences the plasma
inside the source. Sufficient transport by diffusion inside the electron source is necessary for
operational stabilization.
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