Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 TUOMO04

SPring-8-1l D1=H DK AAN—R R A ARFEDIRIR
STATUS OF PERMANENT DIPOLE MAGNET DEVELOPMENT FOR SPRING-8-11

RN BN HAR BN, RIFH—Y | SELRRAD | JREREEAD | & READ
Tsutomu Taniuchi ##), Tsuyoshi Aoki®), Shinichi Matsubara®),
Shiro Takano* ®), Kenji Fukami*®, Takahiro Watanabe *®
A) Japan Synchrotron Radiation Research Institute (JASRI)
B RIKEN SPring-8 Center

Abstract

We have been investigating permanent magnets for dipole magnets of SPring-8-1I in point of small electric power
consumption, compactness and so on. Some demonstration magnets with a field-variable structure, a longitudinal field
gradient for emittance reduction and a magnetic shunt circuit for temperature compensation were designed,
manufactured and tested. Based on the knowledge and the experience gained in these demonstrations, we built a dipole
magnet for SPring-8-1I lattice and a replacement dipole magnet for SPring-8 injection section. In this paper, we report a
present status of permanent dipole magnet development for SPring-8-I1.
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Figure 1: A unit cell of the 5-bend achromat optics for
SPring-8-1I (tentative).

Table 1: Major Specifications of Permanent Bending
Magnets for SPring-8-II (tentative)

Magnetic field [T]
NB 0.953

LGB type 1 0.193,0.274, 0.544

LGB type 2 0.259, 0.362, 0.791

Effective length [m]

NB /LGB 0.42/0.7,0.7,0.35
Gap [mm] 25
Good Field Region 16
[mm]
Field error 5X10*
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Figure 2: (Left) Normal Bend with sliding outer plates for
field adjustments. (Right) Structual drawing of NB
magnetic circuit.
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Figure 3: Magnetic field tuning by using outer plates.
(Magnetic shunt alloy was not installed.)
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Figure 4: Longitudinal gradient bend (LGB) composed of
three segments (upper) and step-like distribution of
longitudinal magnetic field (lower).
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Figure 5: Permanent bending magnet SSBT-BMS5 at 3-D
field measurement bench.
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Figure 6: Termperature controlled booth for temperature
coefficient measurement of permanent magnet circuit.
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Figure 7: Prototype of permanent magnet based DC
septum.
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Figure 8: Wearable magnetic field alarm (Magwatcher®)
for safe work.
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