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Abstract 

A compact injector, designed for a heavy-ion medical accelerator complex, was developed. It consists of an Electron-
Cyclotron-Resonance Ion-Source (ECRIS) and two linacs, which are a Radio-Frequency-Quadrupole (RFQ) linac and 
an Alternating-Phase-Focused Interdigital H-mode Drift-Tube-Linac (APF IH-DTL) having the same operating 
frequency of 200 MHz. The compact injector can accelerate carbon ions of 12C4+ up to 4.0 MeV/u. The APF IH-DTL 
uses the APF method for beam focusing and the IH structure for the cavity. Use of the APF IH-DTL enabled us to 
design the compact injector; the total length of the two linacs is approximately 6 m. The compact injector was 
constructed, beam acceleration tests were performed. We have succeeded to accelerate carbon ions with satisfactory 
performance. An overview of the APF IH-DTL as well as results of the beam acceleration tests is described. 
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Parameters Value Units
Injection energy 608 keV/u
Extraction energy 4.0 MeV/u
Operating frequency 200 MHz
Charge-to-mass ratio 1/3 -
Number of unit cells 72 -
Cavity length 3.44 m
Cavity inner diameter 0.283-0.364 m
Cavity outer diameter 0.40-0.44 m
Maximum gap voltage 350 kV
Maximum surface field 23.6 MV/m
Kilpatric value 1.6 -
Calculated unloaded Q 15,000 -
Measured unloaded Q 12,000 -
Required power 360 kW
Energy spread (� E/E ) ±0.4 %
Maximum duty 0.4 %  
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