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DEVELOPMENT OF A SMALL ECR ION SOURCE
WITH PERMANENT MAGNETS
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Abstract

The rising temperature of mirror magnets by coil heat changes the beam intensity of an ECR ion source. In order to
improve the beam stability, we are developing an all-permanent-magnet ECR ion source with a microwave frequency
of 14GHz which will provide highly charged ion beams of medium-heavy elements. Its mirror field can be changed
by tuning magnets. The details of the source and the results of the test operation are described.
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Table 1: Specification of the ECR ion source.

Microwave:
Frequency 14GHz
Maximum power 125w
Mirror magnet:
Material NeFeB
(N48H)
Length 240mm
Outer diameter 182mm
Inner diameter 41mm
Maximum field strength 0.88T
Minimum field strength 0.22T
Hexapole magnet:
Material NeFeB
(N44MH)
Length 120mm
Outer diameter 102mm
Segment 12piece
Inner diameter 41mm
Radial field at 16mm 0.80T
Plasma chamber:
Outer diameter 39mm
Inner diameter 32mm
Material SUS316
Measured with tuning magnet
' ' D Calculated with tuning magnet
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Figure 4: Radial magnetic field distribution.
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Figure 5. M/Q spectrum for the test
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