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Numerical Study of Different Electron Density
Observed in a Hydrogen and Deuterium Negative lon
Source Plasma

Sequences of hydrogen (H2) and deuterium (D2) experiments have been done by NIFS research and develop-
ment negative ion source (RNIS) up to now. In the experiments, the co-extracted electron current with the
negative ions in the D2 experiment has been around three times higher than the current in the H2 experiment.
The electron density in the source chamber has been also higher in the D2 experiment by a factor of around
three (Nakano,Jpn.J.Appl.Phys.,2020). A numerical model based on rate equations for electron, positive ions,
atoms and molecules which focuses on the following effects are developed in the present study; (1) isotope
effect for vibrationally excited level of electronically grounded state molecules, (2) gas flow rate of mass flow
controller in the experiments, (3) wall recycling ratio and (4) characteristic time of transport loss from the
chamber. The difference of the electron density in the experiments is discussed from the point of view of the
above effects.
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