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Abstract

A compact accelerator for high energy carbon-ion radiotherapy (C-ion RT) has been studied in Heavy lon Medical
Accelerator in Chiba (HIMAC) at National Institute of Radiological Sciences (NIRS) since 2004. Compact accelerator
for Gunma University (Gunma University heavy ion medical center: GHMC), Saga C-ion RT facility (Saga Heavy Ion
Medical Accelerator in Tosu: SAGA HIMAT) and Kanagawa C-ion RT facility (Ion-beam Radiation Oncology Center
in Kanagawa: i-ROCK) has been operated for medical use. The Electron Cyclotron Resonance Ion Source (ECRIS) with
all permanent magnets (Kei series) are used at these C-ion RT facilities. The magnetic field of Kei series are optimized
for production of C4+ under an experiment of 10 GHz ECRIS (NIRS-ECR). We studied production of C5+ for design of
new compact ECRIS at existing 18 GHz NIRS-HEC.
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Figure 1: Mirror magnetic field of NIRS-HEC.
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Figure 2: Mirror magnetic field dependence under CH, gas.
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Figure 3: Mirror magnetic field dependence under CO, gas.
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Figure 4: Micro wave frequency dependence.
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Figure 5: Micro wave power dependence.
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Figure 6: Mean Charge.
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Figure 7: Image of permanent magnets and plasma
chamber.

S5 Xk

[1] A.Kitagawa ef al., Rev. Sci. Instrum. 65, 1087 (1994).

[2] A.Kitagawa et al., Rev. Sci. Instrum. 69, 674 (1998).

[3] M. Muramatsu et al., Rev. Sci. Instrum. 76, 113304 1-6
(2005).

[4] T. Miyata et al., Rev. Sci. Instrum. 75, 1863 (2004).

[5] James H. Billen and Lloyd M. Young, “Poisson Superfish
(version 6.28)” Rev. Nov. 6 (2002).

- 956 -



