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An ion source called as a Bernas-type ion source is additionally provided with
a positive electrode and a bias power source. The positive electrode is provided
in a plasma production chamber and is electrically isolated therefrom. The
positive electrode has three openings at least at both sides of a X direction along
a magnetic field produced in a magnetic field generator and at a side of an ion
extraction opening (a side of ion beam extraction direction). The bias power
source applies a positive bias voltage to the positive electrode and to the plasma
production chamber. With combination of constituent elements, the positive
electrode serves to push back the ion in the plasma and further functions to suck
a secondary electron in the plasma, thereby increase the rate of the multiply

charged ion in the plasma.
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