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Carbon-ion cancer treatment is successfully being
made at the Heavy Ion Medical Accelerator in Chiba
(HIMAC). Design philosophy for the ion sources
for medical facilities are as follows: (1) sufficient
beam intensity, a few hundred epA; (2) long lifetime
with good stability; (3) easy operation and easy
maintenance; and (4) compactness. In order to
develop such source for future heavy-ion facilities, a
compact ECR source has been designed and
constructed. Features of the source are utilizing
permanent magnets for both axial and radial field
and tuning the microwave frequency from 8 to 11
GHz. The beam intensity and stability for C** were
280 el A and better than 6% during 20 hours with no
adjustment of any source parameters. These results
were acceptable for the medical requirements.
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Mirror magnets
Material NdFeB
Maximum field strength

Extraction side 0.51 T

Gas injection side 0.75 T

Minimum B strength 0.25 T
Sextupole magnet

Material NdFeB

Maximum field strength

On the surface 1.1 T

Length 105 mm

Inner diameter 60 mm
Microwave

Frequency 8-11 GHz

Maximum power 270 W
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