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Abstract

We have been developing the permanent magnet dipole for bending magnet of particle accelerator by our
manufacturing technology of permanent magnetic chucks. The magnetic field strength is adjusted by rotatable permanent
magnets. When non-magnetic gap is set as half of the height of the permanent magnet, flux leakage of the off position
becomes smallest. This article describes the design of permanent magnet dipole.
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Figure 1: permanent magnetic chuck for milling.
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Figure 2: Cross sectional layout of the permanent magnet
dipole.

Table 1: Design Values of the Permanent Magnet Dipole

Fyov7E Lg 10 mm
AR Dp 30 mm
iR L Bg 300 mT
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Figure 3: Comparison of magnetic flux lines simulated by
PANDIRA.
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Figure 4: Calculated magnetic field strength at the center
of pole-piece as a function of non-mag gap.

A RESSIRE O BAIR DT 6D |2 F AR AR A K D
TAFT T OfEEE . VAR OEAEALIZ OV TIRV LA
T, Fiz, BEREIE OGN ER 21203 D bV OFEAT
HEWLAY 35 S0 8 7 5 1% D BRI SV C OBt
HRIRFIZHED TNETZL,

SE X

[1] S. Fukue et al., Proceedings of the 13th Annual Meeting of
Particle Accelerator Society of Japan, Aug 8-10 (2016),
1233-1236.

[2] T. Taniuchi et al., Proceedings of the 13th Annual Meeting
of Particle Accelerator Society of Japan, Aug 8-10 (2016),
689-693.

[3] T. Mihara et al., Proceedings of the 14th Symposium on
Accelerator Science and Technology, Nov 11-13 (2003).

[4] 50 4h - B B Anss, [ERFPEERE ) FF3T5E 5716232 =
(201543 A 27 AH).

[5] T.Honma et al., Nuclear Instruments & Methods in Physics
Research A, 361 (1995), 13-20.

[6] Poisson/Superfish version 7.17, Los Alamos National
Laboratory Report LA-UR-96-1834.

— 500

£

400

2

2 300}

@

o

=

L width of the pole-piece

© 100} |= il .__|

c

5 | I
D 1 1 1

= -20 -10 0 10 20

position ( mm)

Figure 5: Calculated magnetic field strength distribution
along the center line of pole-piece.
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