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Abstract

A 2.45-GHz ECR ion source has been developed to supply high currents with a low emittance at the RCNP cyclotron
facility. The plasma chamber consists of a cylinder of aluminum, two boron-nitride disks placed at top and bottom of the
cylinder, and a water cooled outer cylinder of copper. The magnetic field is formed by two ring permanent magnets and
no multipole magnets are employed. A proton-beam intensity of 1 mA at an extracting voltage of 15 kV was obtain using
a microwave power of 355 W. A life time of the ion source depends on durability of the disk. After the material of the
disks was changed to alumina, it could produce the proton beam of 0.5 mA in a life time test of 1536 hours, and required
a relatively low RF power of 200 W. The essential development steps towards the observed performance are described.
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Figure 1: Schematic view of ion source.
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Table 1: Parameters of Ion Source for Proton Beam and *He"™ Beam
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H.V. Plasma 781 +15.0kV +15.0kV +15.0kV
A R +14.8kV +6.1kV +5.5kV
B K —26.0kV —30.0kV —30.0kV
C HEiR —1.3kV —0.5kV —1.0kV
D w1 ground ground ground
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Figure 2: A current of the proton beam is presented as func-
tion of time except from 30 to 38 days. a) Then, it is a cur-
rent of the He beam. b) The current is measured before a
momentum analysis except from 38 to 48 days. Then, it is
after the momentum analysis. ¢) The ion source is affected
by a magnetic field of the AVF cyclotron, because it has
been placed above the AVF cyclotron. Obviously, the cur-
rent increased from 56 to 60 days by changing the magnetic
field.

Figure 3: Ceramic plates with exit hole of plasma chem-
ber. a) A boron-nitride disk after 300-hour run with 500-W
micro wave. b) An alumina disk after 1536-hour run with
200-W micro wave. A holder of the alumina disk is made
of boron nitride.
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