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Abstract

We are developing a permanent dipole magnet for a future upgrade of the Aichi SR storage ring. By using permanent
magnets, in addition to the reduction of running costs by power saving, power supplies and cooling system can be
simplified. In the previous research, we designed a permanent dipole magnet which was compatible with the present
electric dipole magnets and manufactured a 1/5 scale model magnet using neodymium magnet. Although the magnet
properties of the neodymium magnet are excellent, they have a relatively large temperature dependence on the field
strength. In this study, we are developing a field compensation system by using the model magnet. First, precise
measurement of magnetic field dependency on temperature was conducted. Then, a feedback control system using a
compensation coil was constructed. It was successfully demonstrated that the feedback system stabilized the magnetic
flux density of 1.4 T within 0.01% in the temperature range of £+ 3°C.
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Table 1: Parameters of Bending Electromagnets

Magnetic flux density 14T
Good field region =30 mm
Gap 50 mm

Magnetomotive force 30132 A-T/coil

Power consumption 24.7 kW

Effective length 1945.6 mm
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Table 2: Required Parameters for the 1/5 Model Magnet

Magnetic flux density 14T
Good field region =6 mm
Gap 10 mm
Effective length 389 mm
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Figure 1: Cross section of the permanent dipole magnet
and magnet field distribution.
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Figure 2: 1/5 Model permanent dipole magnet.
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Figure 3: Precision temperature stabilization device and
prototype dipole magnet (inside).
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Figure 4: Schematic of Temperature control device.
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Figure 5: Temperature and magnetic field stability.
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Figure 6: Compensation coil.
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Figure 7: Magnetic field measurement system.
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Figure 8: Magnetic field compensation under changing
temperature.
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Figure 9: Magnetic field compensable range.
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Figure 10: Measured magnetic field with compensation
on/off.
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