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Broad beam gas ion source with hollow cathode discharge and four-grid
accelerator system
Deli Tang'”, Shihao Pu', Qi Huang', Honghui Tong', Xirong Cui', Paul K. Chu’
Southwestern Institute of Physics, Chengdu, 610041, China
“Department of Physics and Materials Science, Citv University of Hong Kong, Tat Chee
Avenue, Kowloon, Hong Kong, China

A broad beam gas ion source bascd ou low-pressure hollow cathode glow discharge is
described.  An axial magnetic filed produced by AINiCe permanent magnets enhances
the glow discharge in the ion source as a result of the magnetizing elecirons between the
hollow cathode and rod anode. The gas plasma is produced by magnetren hollow
cathode glow discharge in the hollow cathode and a collimated broad ion beam is
cxtracted by a four-grid accelerator system, A wcak magnetic ficld of several
millitesla is enough to ignite the magnetrou glow discharge at pressure lower than 0.1
Pa, thereby enabling stable and continuous high-current discharge to form the
homogencous plasma. A four-grid accelerator, which separates the extraction and
acceleration of the ion beam, is used here to obtain the high-erergy ion beam from 10
keV to 60 keV at a working pressure of 107 Pa. Although a higher gas pressure is
necessary to maintain the low-pressure glow discharge compared to hot filament
discharge, the hollow cathode ion source can work with reactive gases such as oxygeu
in the high-voltage continuous mode. A laterally uniform ion beamn can be achieved by
using the four-grid accelerator system. The etteets of the magnetic field strength and
rod anode length on the characteristics of the plasma discharge as well as ion beam
extraction from the ion source will be discussed.
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