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Summary

Under deuterium operation, which is required for NBI systems, the relationships among surface-produced negative ions, the potential structure, and
beam focusing are expected to differ from those under hydrogen operation. Therefore, it is important to clarify the isotope effects on these characteristics.
In this study, simulation analyses were performed with a focus on the potential structure, particularly the virtual cathode formed near the surface of the
plasma grid.The following results were obtained from the present analysis:

* Nonuniform potential structures, including the virtual cathode, and nonuniform charged-particle density distributions are associated with E X B drift.
* Under deuterium conditions, the negative-ion density increases and the mean negative-ion velocity distribution becomes more nonuniform.

* These isotope-dependent changes may affect negative-ion beam optics, potentially leading to larger beam divergence in D™ beams.
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* The potential peak shifts toward
the -x direction
* The virtual cathode region extends
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- A larger potential gradient is formed
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Virtual Cathode In particular, a potential structure with a

local minimum, known as a virtual cathode,
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Comparison of H™ and D™ extraction simulations to investigate isotope effects
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