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Abstract

Permanent magnet based dipole magnet is one of promising developments for future accelerators, which would not
require power supply and cooling system and have other advantages. On the other hand, there are concerns peculiar to
permanent magnet such as deviations in magnetic field due to ambient temperature change and demagnetization with
radiation. We have been developing the permanent magnet based dipole magnets for the SPring-8 future plan and other
future accelerators. After several-year proof-of-principle tests, we fabricated a 2-meter-long permanent dipole magnet
and installed it to the beam transport of SPring-8 for verifying the performance using the actual beam. In this paper, we
report on our experiences with the designing, fabrications, and the beam test of the permanent dipole magnet.
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Table 1: Specifications of Permanent Dipole Magnet for
PM-BM5

2.31
17 (old: 26)
+12 (old: £38)

BL Product [Tm]
Gap [mm)]
Good Field Region [mm)]

Field error < 1x103

Temp. coefficient [/K] <+5x107
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Figure 1: Magnet circuit of one segment of PM-BMS.
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Table 2: Result of Temperature Coefficient Measurement
of PM-BM5

Segment Temperature coefficient [/K]
(at 26-2811)

#1 (SmCo) +1.5%10°

#2 (Nd) -2.8x10°

#3 (SmCo) +7.0x10°¢

#4 (Nd) -8.9x10¢

Average -3.7x10%¢
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Figure 2: Longitudinal field distribution of PM-BM5.
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Figure 3: Uniformity of BL product of PM-BMS5.
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Figure 4: Permanent dipole magnet PM-BMS5 at beam
injection transport line.
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Figure 5: Current history of the steering magnets for
injection beam trajectory feedback.
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Figure 6: Measured magnetic field at the NMR monitor slot
of segment #1 of PM-BMS5. Red: Magnetic field, Green:
Yoke temperature.
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Figure 7: Interference of leakage field from surrounding
magnets to the segment #1 of PM-BMS5. Red: Magnetic
field measured at the NMR monitor slot, Green: Yoke
temperature.
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