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Abstract

One of the researches of The Wakasa Wan Energy Research Center is the utilization of the ion beam for science and
industry. For the purpose, we constructed the accelerator facility with a 5 MV tandem accelerator, 200 MeV proton

synchrotron and the beam lines dedicated to each accelerator.
Recent development of the tandem accelerator and its beam lines has been for the ion beam analyses.

The analysis of

the light element such as hydrogen and lithium has been improved. Microbeam is utilized for the element analysis.

A proton beam with an energy of 200 MeV from the synchrotron has a range of almost thickness of the human body,
therefore, the clinical study of the cancer therapy had been performed by 2009. The irradiation of the biological target
has been researched. The energy of 200 MeV is also near the mode of the energy distribution of the solar cosmic ray.
The beam has been used for the radiation-resistant performance of the equipment in the spacecraft.
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Figure 1: Schematic layout of the accelerator system at
WERC.
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Figure 2: Tandem accelerator.

Table 1: Specification of the Tandem Accelerator

Generation of HV Schenckel rectifier

Max terminal voltage S5MV

Max conveyer current 1 mA

Voltage ripple 2kV@ 5 MV
Insulation gas SFs 6kgf/cm? gauge

Accelerator tube glass-metal
organic bonding
Charge exchange Ar-gas stripper
Recirculation and concentration
by 4 TMP (50 L/s/pump)
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Figure 5: Schematic layout of the synchrotron.

Table 2: Specification of Synchrotron

Incident energy

H* 10 MeV (Bp=0.46 Tm)
Heavy ion 2.08 MeV/u (Bp=0.42 Tm)
Acceleration energy
H* 200 MeV (Bp=2.15 Tm)
Heavy ion 55 MeV/u (Bp=2.15 Tm)
Perion 0.5 Hz
Lattice QF-B-QD-B
Injection Multi-turn injection
RF cavity Asynchronous RF cavity
Figure 3: TOF-ERDA experimental set up. Extraction Resonance-RF knockout
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Bending magnet

Bending angle 45 deg
Maximum field 1.12T
Radius 191 m

Momentum compaction  0.31
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Figure 4: Panoramic view of the synchrotron. Tandem
beam is injected along the beam line at the lower right.
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Figure 6: Overview of the therapy beamlines.
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