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H Ion Beam Acceleration in a Single Gap Multi-Aperture Accelerator

Kazuhiro WATANABE, Tomohiro TAKAYANAGI™, Yoshikazu OKUMURA
Masaya HANADA, Takashi INOUE, Mieko KASHIWAGI,
Takatoshi MORISHITA*! and Masaki TANIGUCHI

Division of Fusion Energy Technology
Fusion Research and Development Directorate
Japan Atomic Energy Agency
Naka-shi, Ibaraki-ken

(Received November 7, 2005)

As a study of simplification in a high energy negative ion beam accelerator, a single gap
multi-aperture accelerator whose gap length is 0.5 m has been designed and tested. Experiments on
the voltage holding characteristics of the long gap and the negative ion beam acceleration test have
been performed.

It was confirmed that an effect of electric field relaxation at the negative high voltage side is
effective to prevent breakdown. On the contrary, electric field relaxation at the ground potential side
did not improve the voltage holding. An increase of the breakdown voltagé by feeding hydrogen gas
in the accelerator was observed. A high voltage of 300 kV was increased by gas feeding. A p.d
(pressure x distance) product for a transition from vacuum breakdown to glow discharge was about
0.2 Pa.m, which agreed well with another condition of gap lengths. The negative hydrogen ion
beams of 300 mA (82 A/m?) was accelerated up to 500 keV for pulse duration of 1 s from 25

apertures of 14 mm in diameter each.

Keywords: Negative Ion, Acceleration, Long Gap, Electrostatic Accelerator, Single Stage Accelerator, '

Multi-aperture Accelerator

“1Proton Accelerator Facility Development Unit, Quantum Beam Science Directorate
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