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Abstract

An isotope separation on-line (ISOL) system is necessary to provide ' C ions for heavy-ion cancer therapy with simul-
taneous verification of the dose distribution using positron emission tomography. To realize the ISOL system, we have
developed elementary instruments in the ISOL system, such as a proton-irradiation target, a molecule separation system,
and a singly-charged ion source, and performed tests to verify their performances. As a next step of the development,
we are planning to start an experiment of on-line production of singly-charged ''C ions at the proton irradiation port of
the NIRS-cyclotron facility. In this paper, we present those elementary instruments, their performance and the on-line

production experiment.
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Figure 1: One of the possible schemes for *'C ion produc-
tion.
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Table 1: Proportion of collected ''C molecules. Boron atoms were not enriched in either target (\°B/!'B = 19.9/80.1).
He-carrier gases were used in both measurements. Energy of incident-proton beams was 18 MeV.

Beam current Produced Residual Corrected 1'C  No. of corrected
Target x Irradiation time (£C) ''Cmol. in target (%) mol. (%) 11C mol.
1.94x10*
NaBH, [3] (18 1A, 18 min) 11CH, 70.4% 29.3% 5.0x1012
1.92x10%
B>0;3 (16 pA, 20 min) Hco, 21.2% 76.4% 1.4x1013
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Figure 2: (a) Separation system in the CMPS, (b) Main-
trap plate, insulator and heat bridge.
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Figure 3: Singly-charged ion source (SCIS) [5].
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Figure 4: Current of 12COJ ions produced with the modi-
fied SCIS. A mass-separation system [5] was used for the
measurements. Experimental details for the IPE for each
ion species will be given elsewhere [9].
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Figure 5: Experimental setup for online ' C*-ion production.
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