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The Low-voltage and high-current neutral beam
injector (NBI) has been developed for sustainment of
ultra-high beta STs in the UTST experiment. The idea of
this low-cost and maintenance-free NBI system was
obtained by combining the washer-gun plasma source
techniques with the electrode design technique.

In 2009 we increased the ion acceleration
voltage V. of the NBI system up to 15kV to maximize its
beam power. Figure 1 shows the time evolution of the ion
beam current extracted from the plasma source (blue
curve) and applied electrode voltage (red curve). Under
acceleration voltage of 15kV, we studied how to condition
the electrode system without any arcing problem and finally
attained the maximum beam current of 25A. Its beam power
~037MW is already larger than our initial design value
0.3MW. In the present setup, the maximum beam power is
determined by plasma mass balance inside the plasma
source. The large amount of beam extraction was observed
to cause significant decrease in plasma density inside the
plasma source. As shown in Fig. 2, the NBI system was
already installed on TS-4 ST device. As shown In Fig.3, the
0.3MW NBI was found to increase successfully the plasma
current and poloidal flux of ST plasma by 10-20%. The next
issues are to increase the duration times of washer gun
current and gas injection by upgrading the present

hand-made washer gun power supply and the gas injector.
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Fig. 1: Time evolutions of beam current (blue) and

acceleration electrode voltage (red).
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Fig. 3: time evolutions of plasma current (top) and
poloidal fluxes of ST (bottom) with and without

neutral beam injection (by blue / red

curves).



