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Abstract

The Takasaki Ion accelerators for Advanced Radiation Application (TIARA) facility consists of four ion accelerators
(the AVF cyclotron with a K value of 110 MeV, the 3 MV tandem accelerator, the 3 MV single-ended accelerator, the
400 kV ion implanter). These accelerators have been providing ion beams with wide energy range and various ion species
for many researchers in materials science and biotechnology fields. Regarding the cyclotron, a layer short of the upper
main coil occurred in 2016. In order to continue the operation, two pairs of upper and lower layers including the shorted
layer were bypassed even though maximum magnetic field decreased by 20 %. After that two main coils have been
renewed to complete the restoration, and it took nine months. For the electrostatics accelerators, the high-intensity Ceo
negative ion source has been developed, and it was found that simultaneous sublimation of Cg and cesium iodide
improves the amount of beam current and its stability. This paper describes the recent operational status of the accelerators,
major technical developments and maintenance of the accelerators.
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Table 1: Operational Status of Each Accelerators at
TIARA in 2018 FY

Single-

Cyclotron Tandem ended Implanter
%era“"n time 786 1876 2333 1719
Number of 102 159 154 140

experiments
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Figure 1: The injection beam line of new fullerene ion
source.
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Figure 2: A Schenkel-type circuit of the single-ended
accelerator.
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Figure 3: The mass spectrum of the Freeman ion source.
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Table 2: A Property of the Main Coil of the Cyclotron

Hollow conductor
2 X 24 column X 5 pan cake

Conductor structure

Material Oxygen-free copper
480 turns / 2 coils

900 A

Winding numbers
Maximum current
Outer diameter 3060 mm

Weight About 9 ton / 2 coils
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Figure 4: Removing the main coil of the cyclotron.
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Figure 5: Carrying work of the new main coil.
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