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Neutral beam injection (NBI) systems provide both heating and current drive in tokamak

fusion reactors. To produce the high energy (> 1 MeV) neutral beams, low-energy ions are cre-

ated, accelerated to the required energy, and then re-neutralised. Negative ions are preferentially

used, as the neutralisation reaction at high energies is more efficient than for positive ions [1].

Very high throughput negative ion sources are therefore required. Inductively coupled plasma

sources are currently used, which incorporate caesium to increase the yield [2].

As progress is made towards a prototype fusion power plant (DEMO), the development of

negative ion sources needs to continue in order to cope with the increased demands of a commer-

cial reactor. The use of caesium is of particular concern, as in a possible steady-state operation

scenario caesium consumption would be high, leading to storage and maintenance issues [3]. As

an alternative, it has been proposed that helicon plasma sources could provide a more efficient,

higher throughput method of producing negative ions for NBI, possibly even removing the need

for caesium [4].

We report on studies of the evolution of the negative hydrogen ion population in the MAGPIE

helicon device (Australian National University) [5]. Axial profiles of the negative ion density,

electron density and temperature were taken throughout 40 ms pulses using laser photodetach-

ment and Langmuir probe measurements. A B-dot probe was also used to study the helicon

wave propagation. Peak negative ion densities of over 1× 1018 m−3 were recorded, indicating

the potential for development of a helicon-based negative ion source.
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