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The 500 keV negative-ion based neutral beam injector (NBD has been operated to heat plasma
and drive plasma current on JT-60U since 1996. The ion source was designed to accelerate the
negative ions up to 500. keV. During the last 10 years, the accelerated voltage of the negative ion
beam has been limited to ~400 keV by breakdowns in the accelerator. To understand the
breakdown phenomena, the characteristics of the voltage holding of the ion source were studied
without beam extraction. Outgassing with the main species of m/e=28 was observed when high
voltage was applied even without breakdowns. It was noticed that the fraction of the main species
at breakdown was almost the same as without breakdowns. Conditioning reduced the outgassing
and resulted in improvement of the voltage holding capability. Inside the ion source, a brightening
was observed even without breakdown. The brightening intensity was suppressed by increasing
the D2 pressure in the accelerator in the range of 104 Pa to 0.5 Pa. Since the voltage holding was
also improved with Dz pressure, breakdowns seemed to correlate with the brightening phenomena
in the accelerator. ‘

This report gives the preliminary results of outgassing and brightening measurements when the

high voltage was applied on the accelerator without beam extraction.

Keywords: .
JT-60, Negative-ion, Accelerator, Breakdowns, Voltage Holding Capability, Outgassing,

Brightening Phenomena, Conditioning
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