RIE—LDABBAISOL ¥ AT LICAWS 1 fiif 7 VRO 7 > EmZHER
ION PRODUCTION EFFICIENCY OF SINGLY CHARGED ION SOURCE FOR
HEAVY-ION CANCER THERAPY WITH RADIOACTIVE IONS

R i, BPEH EE, RS, B 1,

FE iz, EPHREE]

=R BT R BT BEAE UN R AR A Fi AT
Ken Katagiri,* Akira Noda, Kotaro Nagatsu, Takashi Wakui, and Koji Noda
QST/NIRS

Abstract

Ion production efficiency of an electron impact singly charged ion source (SCIS) has been investigated. The SCIS
has been developed to be employed for an ISOL (Isotope Separation On-Line) system, which provides ''C ions to
treatment rooms for heavy-ion cancer therapy simultaneously with real-time verification of an irradiation field using
PET (Positron Emission Tomography). To provide sufficient *'C ions to the treatment rooms, the SCIS has to realize
ionization efficiency of 1% for production of singly charged ''C ions. In previous work, the SCIS was designed based
on particle in cell simulation [1]. With the fabricated SCIS, we measured the ion production efficiency for COJ ion
production from CO, molecules and that for C* ion production from CHy4 ions. We found that the SCIS achieved the
efficiency of e+ = 5x 1072 (0.5%) for the C* production, and €cof = 5.5%1072 (5.5%) for CO;r production [2].
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Figure 1: One of the possible schemes for *'C ion produc-
tion.
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Figure 2: (a)Schematic diagram of the prototype 1+ ion

source. (b)Voltage distribution of the ion source.
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Figure 4: Circuit of SCIS.
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Figure 5: SCIS and mass separation system
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Figure 6: Charge state distribution and the production effi-
ciency of C* ions from CH4 molecules. The ion accelera-
tion voltage was V.. = 4.0 kV.
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Figure 7: Charge state distribution and the production effi-
ciency of COJ, CO*, and C* ions from CO, molecules.
The ion acceleration voltage was V,.. = 4.0 kV.
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