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Neutral beam injectors are widely used to provide magnetically confined plasmas with
additional heating, current drive and, in the case of medium size devices, torque. ITER will
feature 2(3) heating neutral injectors (HNBs) delivering up to 16.7 MW of neutral H/D° with
870 keV/1 MeV energy. Neutralization of positive ion beams at 1 MeV is practically impossible
so that the precursor of the neutral beam has to be a H/D™ beam to be neutralized in a gas cell
before reaching the ITER plasma. Such negative ions are electrostatically accelerated from an
RF plasma source in which an hydrogen plasma is sustained by an inductively coupled
discharge at 1 MHz. The generation of negative ions requires to properly tailor the plasma
features by electric and magnetic fields and the evaporation of caesium in the ion source.
Demonstrating the required performance for such injectors is the final goal of the Neutral Beam
Test Facility (NBTF), hosted at Consorzio RFX (Padova, Italy) where a prototype of the HNB,
named MITICA, is due to start operation in 2027. This work presents the main challenges in
the operation of the negative ion source as well as the activities and future perspectives at the
NBTF.
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