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Beamlet Interaction in Multi-aperture Negative Ion Source
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Beamlet interaction, which may deteriorate beam convergence, was studied
in a high-current negative ion beam composed of multiple beamlets. Experi-
mental results demonstrated that deflection angle of beamlets at the edge of a
beam was larger than that at the center of a beam because of space charge
effect. The deflection angle was independent of the beam energy ranging from
86 keV to 178 keV at the same perveance. Effect of electrons accompanying
negative ions was confirmed to be negligible. It was shown that repulsive
force due to space charge effect was inversely proportional to the square of
distance. The maximum deflection angle of a large negative ion source for the
JT-60 N-NBI system was estimated to be about 6.6 mrad based on the
obtained results. Shaping of a grid was proposed to compensate the beamlet

interaction. Beam orbit simulations indicated the effectiveness of the shaping.

Keywords: Beamlet Interaction, Multi-aperture, Multiple Beamlets,
Deflection, Negative Ion Source, Neutral Beam Injector,
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