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Abstract

We developed a DC septum electromagnet for next generation light sources. A high current density in the coils is the
common key issue for DC septum magnets, as it results in high power consumption as well as a source of device trouble
in long accelerator operation. We designed the DC septum magnet so that the coils are placed away from the median
plane, yet the leakage fields are sharply reduced by introducing an iron septum shield. We fabricated the magnet and
confirmed that the measured magnetic fields distribution well agree with our numerical simulations.
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Figure 1: A design of injector section of next-generation
synchrotron light source facility.
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Table 1: Requirement Specifications for DC Septum Mag-
net in Next-generation Synchrotron Radiation Facility

Magnetic flux density at pole gap 12T
Effective magnet length 400 mm

Gap height 10 mm
Flatness of magnetic field 0.1%

B - L (Injection Beam) 048 T -m

B - L (Storage Beam) <2x107°T -m
Bending radius 8.333 m
Kick angle 48 mrad at 3 GeV
Sagitta 2.4 mm
Distance between 57 mm
injected and stored beam

Current density in coils < 5A/mm?
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Figure 2: Magnet flux distribution in the DC septum mag-
net. Fluxes of (D) and @) show absoluted flux and returned
flux, respectively.

Figure 3: Magnetic flux density distribution in core of DC
septum magnet.
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Figure 4: Schematic of cross section view of DC septum
magnet.

Figure 5: Schematic of DC septum magnet on CAD draw-
ing.
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Figure 6: Photographs of the DC septum with septum and
magnetic shield (left) and without the shield (right).
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Figure 7: Magnetic flux distributions along injection and
storage beam trajectories.
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Figure 8: Absolute B - L distributions as a function of x.
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Figure 9: Magnetic flux distributions along z-axis.
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Figure 10: Magnetic flux homogeneity along x-axis.
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