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Abstract

For the next-generation low-emittance light sources such as proposed SPring-8-II, a longitudinal gradient bend
(LGB) that suppresses the quantum excitation of electron beam by changing a deflection angle according to the
dispersion function of lattice will be adopted. We have developed permanent magnet based bending magnets that are
expected to have merits such as the reduction of power consumption, the failure frequency, and mechanical vibrations
due to water supplies. For the purpuse, we have proposed and demonstrated mechanisms to solve problems unique to
permanent magnets; e.g., the temperature compensation, the magnetic field adjustment, nose structures for smooth
magnetic field transition between magnet segments, and the demagnetization. In this paper, we report our design,
manufacturing and the results of performance evaluation of the permanent magnet based LGB that we newly developed

as an actual size prototype for the SPring-8 lattice.
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Figure 1: A unit cell of the 5-bend achromat optics for
SPring-8-1I (tentative).
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Table 1: Major Specifications of Permanent Bending
Magnets for SPring-8-II (tentative)

NB: 0.953
Gap field [T] LGB-B1: 0.544, 0.274, 0.193
LGB-B2: 0.259, 0.362, 0.791
. NB: 0.42
Effective length [m]
LGB:0.7,0.7,0.35
Gap [mm] 25
Good Field Region
+6
[mm]
Field error <5%10*

3. HWSERRE
3.1 M
LGB 3 SPring-8-11 7 & D J AR SR EE iU G v

- 996 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

VOB AELI vy 2L HNE LTHRETE
NTOLREIAA T, 7T 4 ADFEBIBICIE U 7
WS &5 2 LT, —ERGME DRI
AL SEFE—L20RTIIEZINGET 2 2 L3 T
&%, SPring-8-I1 77 4 AD LGB | Fig. 2 I/ T
X, Yy THREEDRLL 3OO0 7 X
b2 SHERR X 41, Fig. 3 DX 9 % — AdhT IR
BRI 32 BT %,

‘ : |
——— —
L ]

L ]

A
v

Figure 2: Longitudinal gradient bend (LGB) composed of
three segments.
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Figure 3: Simulated step-like distribution of longitudinal
magnetic field.
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Figure 4: Configuration of LGB segment along beam
trajectory.
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Figure 5: Simulation results of magnetic force acting on
the shunt plate of LGB-B1B.
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Figure 6: Installation of the middle segment of LGB-BI.
Sliding function of girder system is also used for vacuum
chamber installation.
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Figure 7: Demonstration of magnetic field strength
tuning. (LGB-B1A without magnetic shunt alloy for
temperature compensation.)
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Figure 8: Measured field

distribution of LGB-BI.
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Figure 9: Measured transverse magnetic field distribution
of LGB-BI1A.
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Figure 10: Demonstration setup of a test half-cell for SPring-8-II including a normal bend and two LGBs.
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