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Abstract

In order to stably supply medical RI to the domestic patients, development of a high-power compact cyclotron
accelerator is awaiting. However, there are some problems to be solved. One of the problems is the effect of the space
charge, especially for beams the energy of which is low. In this study, we have investigated a method and its feasibility
to transport the beam. With the simulation tool OPAL, transportation of a H- beam from a negative ion source to a
cyclotron in CYRIC was calculated. It was found that a ImA beam can be injected to the cyclotron by increasing the
beam energy. In order to investigate whether such a beam can be extracted from a ion source without the problem of
discharge, calculations of the electric field and high-voltage tests in the ion sources placed at RCNP were performed.
Based on the calculation, solutions to the problem were discussed.
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Figure 1: Schematic view of LEBT in CYRIC.

Table 1: Calculation Conditions

Particle H

Energy 12.4749 keV
Current 1nA-10mA
Emittance en=0.1042 mm mrad

Gaussian distribution
(0: 6.6687mm, 6.852x107)

Initial distribution

Solenoid Magnetic field: free parameter

Buncher The voltage was set to converge the beam

at the center of the accelerator.
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Figure 2: Transmission efficiency of H- beams as a
function of the distance from the ion source. The extraction
voltage is 12.4749 kV.
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Figure 3: Transmission efficiency of H- beams. The

extraction voltage is 50 kV.
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Figure 4: Correlation between the beam energy and the
transmission efficiency.
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Figure 5: Cross-sectional view of the central region of
SCECR where the sextupole magnet is installed. Right
side: Electric field around the screw. The supply voltage is
50 kV.
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Figure 6: Photograph of the discharge near the screw.
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Figure 7: The electrode of HIPIS.

Figure 8: Photograph of discharge near the electrode. The
circle indicates the discharge point.
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