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Abstract

In order to verify direct plasma injection scheme (DPIS), an acceleration test was carried out using TiTech RFQ
heavy ion linear accelerator and CO2 laser heavy-ion source in 2001.  The accelerated carbon beam was obtained
current 10 mA of C**. To confirm the capability of the DPIS, we designed and fabricated a new RFQ to accommodate
100mA. We succeeded to accelerate 60 mA carbon ions with the DPIS in 2004.We have studied a multi-beam type
RFQ with Interdigital-H (IH) cavity that is power-efficient structure in low energy. We designed and manufactured a
two-beam type RFQ-IH linac as a prototype of the multi-beam type. It had successfully to accelerate from SkeV/u to
60keV/u and 108 mA( 2x54 mA/channel). We believe that acceleration techniques of DPIS and the multi-beam type
RFQ-IH linac are break through of 21century for Heavy-ion Inertial confinement Fusion (HIF). Conceptual design of
RF linac with these techniques for HIF is studied. New accelerator-system using these techniques for HIF basic
experiment is designing to accelerate 400mA using 4 beams from an RFQ-IH type linac with DPIS. A model of 4

beams acceleration cavity was designed and manufactured for proof of principle accelerator.
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#-1 Beam Parameter
Ion species 208Pb
Total beam energy 4 MJ
Beam power 160 TW
Pulse duration 25 ns
Total beam current 10.7 kA
Ion kinetic energy 15 GeV
Number of beam 6
Radius of beam spot 3.2 mm
Target gain 100
Repetition rate 10 Hz
Beam width 0.5 ms
Beam current 400 mA
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Main parameters of the two-beam type RFQ-IH Linac

Charge to mass ratio 1/6(C2+)
Input energy(keV/u) 5
Output energy(keV/u) 60
Resonance frequency(MHz) 47
Beam current (mA) 54x2=108
Beam loss (kW) 35.6
Wall loss (kW) 31.5
Total power (kW) 67.1
Average bore radius (cm) 0.76
Focusing strength B 8.75
Defocusing strength 0.216
Rod length (cm) 148.1
Total number of cells 150
Cavity diameter (cm) 49.2
Maximum field (Kilpatrick) 1.8
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