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Abstract

We designed a Pulsed Multipole Magnet (PMM) for Aichi SR storage ring. The design goal is to suppress displacement
of stored electron beams smaller than 10 percent of stored beam size. In our past research, we established a technique to
compensate magnetic field error. In this work, we estimated effects of magnetic field generated by current leads and of
electric field caused by potential differences in the coil. Then, we designed the configuration of current leads to minimize
the perturbations to the stored beam. It is expected that the amplitude of electron beam would be suppressed to 4 percent
horizontally and 0.08 percent vertically of the beam size.
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Table 1: Parameters of Storage Ring
Electron energy 1.2 GeV
Circumference 72 m
Beam current >300 mA
Natural emittance 52 nm-rad
Betatron tune (4.72, 3.18)
RF frequency 499.7 MHz
Harmonics number 120
(Bx1, By1,) @superbend (1.63,3.99) m = 4 '
(Bez Byz) @straight section (29.9,3.72)m . Electron Beams oiliiSll
0.328, 0.0909 . o an
(0x1,0y1) @s1.1perbend' El 60. 0.0849 )) rﬂlnl? Figure 1: The PMM for Aichi SR. (A part of upstream
(0x2, 0y2) @ straight section RS current leads are removed.)
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Figure 2: The cross section of the PMM for Aichi SR.
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Figure 3: Magnetic field distribution in the horizontal
plane.
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Figure 4: Potential and isoelectric lines in PMM for
Aichi SR.
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Figure 5: Shift of longitudinal magnetic field

distribution on beam axis by eddy current (around
current leads).
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Figure 6: The simplest configurations of current leads ;
upstream (left) and downstream (right).
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Figure 7: Design strategy for the current leads;
Upstream (left) and downstream (right). We placed the

upper bars at the upstream side and the lower bars at the
downstream side as far from the center as possible.
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Table 2: Comparison of the Effects by Different
Configurations of Current Leads

Configuration Simplest Optimized
By - L [uT -m] -2.67 7.77
A,y [urad] 0.7 -1.9
NG,y + A8y [urad] 4.9+0.7=5.6 4.9-1.9=3.0
COD,, [um] 84 45
COD, /oy, [%] 5.3 2.8
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Figure 8: Magnetic field measurement for PMM. Pulsed
magnetic field is measured by long coil inserted into the
yoke of PMM.
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