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Abstract

A compact accelerator for high energy carbon-ion radiotherapy (C-ion RT) has been studied in Heavy Ion Medical
Accelerator in Chiba (HIMAC) at National Institute of Radiological Sciences (NIRS) since 2004. Compact accelerators
have already been used for treatment at several C-ion RT facilities (Gunma, Saga and Kanagawa). The Electron
Cyclotron Resonance Ion Source (ECRIS) with all permanent magnets (Kei series) are used at these facilities for
production of C*" ion. These ion sources were designed based on Kei2 of a prototype installed in NIRS. In recent years,
dirt sticking to extraction electrode has become a problem. It is thought that the cause of dirt sticking is putting many
CH,4 gas into ion source. We thought that the gas mixing method is help with solving the problem. The gas mixing
method is technique to help with production of highly charged ions. Therefore, we performed gas mixing test with
helium gas at Kei2 ion source. In addition, we have performed long-term operation under the gas mixing parameter for
measurement of the dark current at extraction electrode. As a result of gas mixing test, we confirmed that the beam
currents of C** were obtained to more than 0.3 mA with CH, gas reduced around 40% of than an original parameter. A
result of long-term operation, the dark current increased to 3mA in the original parameter in 30 days, but was around
2mA in the gas mixing parameter. We performed additional experiment under C4Hio gas using. As a result, C4H;o gas

was not suitable for long-term operation, because increase of the dark current was faster than using CHs gas.
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Figure 1: Dependence of CH, gas flow at Kei2.
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Figure 2: Helium gas mixing test at Kei2.
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Table 1: Base Parameter of Long-term Operation
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Figure 3: Long-term operation under helium gas mixing.
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Figure 4: Dependence of C4H o gas flow at Kei2.
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Figure 5: Long-term operation under C4H o gas.

4. FEOH

He HAIFI U7 HATHZEITEY, CHy HADE A &
Zl R 4 BIFEERG LS, CHy HRHEER LRI %D
CHE— & 1GhIT, Eﬂ&q‘ﬁﬁﬁﬁ@ﬁﬁ%ﬁ(mkowféi
‘3'\".//7 %?T5_<‘:TJ:}1% Tmz.%h%%%ﬁ‘ﬁ%;»u
7oy, — 7 TR A7 RE BB IS CHy BRDIFE R
S{EI2DDIT TR WER T ThoT,

CHy o 2 HTHZLT CHy FEHERLOE DT A
PEEC 500 pA DL ED CHARELTZN, BB L5
L EHEER XMW D 3o T2,

LBIFIATALH AL COp & AN/ T A— 2% 7t
THRELT, IVELEREYERL BT,

S5

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

[2] Y. Kishi et al., Rev. Sci. Instrum. 85, 02A506 (2014).

[3] M. Muramatsu et al., Proceedings of HIAT2015, 247-249
(2015).

- 885 -



