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Abstract

Main requirements for beam injection of next-generation storage ring light sources are 1) a smaller injection beam
amplitude, 2) smaller perturbations to stored beam, and 3) topping up functionality. For the SPring-8 upgrade, renewal
plan to inaugurate a next-generation storage ring light source, we are developing a new beam injection system based on
renovation of an off-axis beam injection scheme. A permanent magnet based DC septum is one of the key components
for the new beam injection system, which leads to low construction and running costs, and high energy efficiency. A

prototype of the DC septum has been designed and produced, and performance verification is in progress.
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Table 1: Specifications of the Permanent Magnet Based
DC Septum

Parameters Specification
B [T] 1.2

Magnet length [m] 0.4

Kick angle [mrad] 24@6GeV
Magnet gap [mm] 10

Beam separation [mm] 30

Injected and bumped beam

Integrated stray field [T.m] 1x10°

Difference of stored and bumped orbit
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Figure 1: Magnetic circuit of the DC septum. A: field
adjustment plates, B: counter magnets for stray field
suppression, C: septum plate, D: Fe-Ni shunt alloy.
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Figure 2: Prototype of the DC septum.
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Figure 3: Measured field distribution of the DC septum.
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Figure 4: Measured magnet field in the gap by moving the
adjustment plates.

Figure 5: Three-dimensional magnetic field measurement
system.
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Table 2: Specifications of the Three-Dimensional
Magnetic Field Measurement System

Parameters Specification
Stage travel X (Horizontal) [mm] 400

Stage travel Y (Vertical) [mm] 200

Stage travel Z (Longitudinal) [mm] 2000
Position resolution [um] <10
Repeatability [um] <1
Straightness (pitch, yaw and roll) [urad] <100
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