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Abstract

The NIRS-930 cyclotron (K=110) at the National Institutes for Quantum Science and Technology (QST) has been shut
down due to a fire in November 2021. The NIRS-930 provided beams for basic science and applied research in the fields
of nuclear medicine, biology, and physics. The main ion species for this purpose used were protons and helium, and it
also provided heavy ions such as carbon and neon. These ions were produced using an ECR ion source (Kei-source) that
forms a confining magnetic field using only permanent magnets. Kei-source also suffered damage from the fire, mainly
due to soot stains and resulting corrosion on the surfaces of parts, but it was also thought that resin parts and permanent
magnets may have deteriorated due to the increase in temperature during the fire. To restore the ion source, we decided
to measure the magnetic field of the permanent magnets and reuse them if they were not demagnetized. As a result of
measuring the magnetic field using a Hall probe, we found that the mirror magnetic field and the hexapole magnetic field

were not demagnetized and could be reused.
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Figure 1: ICF152 flange at upstream vacuum chamber.
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Figure 2: Hall probes for transvers and axial magnetic
field.
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Table 1: Comparison of Magnetic Fields Before and After
the Fire

Before After
Binj 051T 0.512T
Bmin 025T 0.256 T
Bext 0.75T 0.759 T
S1 1.1T 1.17T
N1 - -1.27T
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Figure 3: Mirror magnetic field.
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Figure 4: Hexapole magnetic field at r=24.8 mm.
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Figure 5: Comparison of hexapole magnetic fields

calculated and measured value.
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