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For heating and current drive the ITER neutral beam system requires negative hydrogen ion sources capable of delivering above 40 A

of D&#8722; ions from a 1.5 x 0.6 m2 source for up to one hour pulses with an accelerated current density of 200 A/m2. In order to

reduce the losses by electron stripping in the acceleration system and the power loading of the grids, the source pressure is required to

be 0.3 Pa at an electron/ion ratio <1. The development of the source was initially concentrated on filamented arc sources as described in

the ITER reference design.

As an interesting alternative, IPP Garching is currently developing a RF driven negative hydrogen ion source. Compared to arc sources

RF sources are cheaper to build and basically maintenance-free in operation. Those design features are potentially quite beneficial for

ITER with its remote handling requirements, since the RF sources do not suffer from the limited filament lifetime of the arc sources.

In 2005 the IPP RF source has demonstrated its principal suitability for the ITER NBI system: current densities (330 A/m2 H&#8722; /

230 A/m2 D&#8722;) in excess of the ITER requirements have been already achieved on the small test facility “BATMAN” (Bavarian

Test Machine for Negative Ions) at the required source pressure (0.3 Pa) and electron/ion ratio (<1), but with only small extraction area

(0.007 m2) and limited pulse length (<5 s). The development concentrates now on the extension of source size and extraction area as

well as on the extension of the pulse length. This is done at two other test facilities in parallel: at the large test facility “MANITU”

(Multi Ampere Negative Ion Test Unit) the extraction area can be extended up to 0.03 m2 and the pulse length up to 3600 s, using the

same source as it is used at BATMAN. In order to demonstrate the required homogeneity of a large RF plasma source as well as the

operation of an ITER relevant RF circuit, a so called “half-size source” — with roughly the width and half the height of the ITER

source — was designed and went into operation on a dedicated plasma source test bed (“RADI”). An extensive diagnostic and

modelling programme is accompanying those activities.

The paper will present as an overview a summary of the latest results of the RF source development, with an emphasis on the first

results of the operation of the half size ITER source and on the status of the long pulse operation. The details will be presented in

several other papers.
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