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Abstract

Heavy ion therapy is attracting worldwide attention as a cancer treatment method that maintains quality of life (QOL).
Toshiba Energy Systems and Solutions Corporation supplies heavy ion therapy systems to hospitals in Japan and overseas.
The new injector with improved stability is being developed. The prototypes of ECR ion source, RFQ and DTL are

manufactured and assembled. We report the results of the stability of this prototype injector.
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Figure 1: Components of a Heavy ion therapy system.
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Figure 2: Conceptual diagram of the injector configuration
under development.
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Figure 3: Experimental setup.

Table 1: Target Specification of the Prototype Injector

Ton species cH
Repetition frequency 0.3 Hz (max. 2Hz)
Beam pulse width 40 ~ 120 psec
Ion source

Ion source type ECR

Frequency 10 GHz
RFQ

Frequency 200 MHz

Input energy 10 keV/u

Output energy 0.604 MeV/u
IH-DTL (2tanks)

Frequency 200 MHz

Output energy 2.155 MeV/u @ tankl ext.

4.115 MeV/u @ tank?2 ext.
> 147 epA @ tank1 ext. (C*)
> 200 epA @ tank2 ext. (C*)

Output beam emittance = 1.0 x-mm-mrad (norm.)

Beam current

Momentum spread = 42x1073
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Figure 4: Beam current trend after the IH-DTL1.
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Figure 5: Histogram of beam current.
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Figure 6: Energy distribution after IH-DTLI.
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Figure 7: Acceleration voltage ratio trend of the cavities.
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