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Abstract

An Injector which consisted of a Radio Frequency Quadrupole (RFQ) and Drift Tube Linacs (DTLs) were applied for
heavy ion radiotherapy system. In Japanese conventional facilities, a C** beam is accelerated to 4 MeV/u by the injector.
The extraction energy is needed higher than 4 MeV/u to accelerate a greater variety of heavy ions. We designed the
Interdigital H-mode post DTL which can accelerate the beam from 4 MeV/u to 6 MeV/u. We confirmed more than 95%
beam transmission by simulation which is used 3-dimensional electric field.
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Table 1: Parameters of Post DTL

Parameter Value Unit
Injection energy 4 MeV/u
Extraction energy 6 MeV/u
Frequency 200 MHz
Tank length <2500 mm
RF power <250 kW
Transmission >95 %
Maximum surface field 1.6 kilp.
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Figure 1: Layout of injector system.
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Figure 2: Beam simulation of post DTL at E-field of
POISSON.

Table 2: Design Parameters of Post DTL

Parameter Value Unit
Number of gap 27 -

Gap length 18 mm
Tank length 2087 mm
Synchronous phase -10 degrees
Accelerating E-field 11.5 MV/m
Maximum E-field 223 MV/m
Bore diameter 16 mmd
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Figure 3: Cavity design of the post DTL.
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Figure 4: Flatness of the gap voltage by adjustment of
ridge shape.
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Figure 5: Beam simulation of post DTL at E-field of MWS.
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Figure 6: Calculated phase-space distributions at post DTL
exit.
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