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Abstract

In the Technical Design Report (TDR) of International Linear Collider (ILC), electromagnets are assumed for the
dipole magnets in the damping ring. However, the costs such as the electricity for coil excitations and cooling water
pumps have to be paid, and accidents such as power supply breakdowns and water leaks would be anticapated. When
we use permanent magnets instead of electromagnets, reductions of the operation and maintenance costs are expected
together with less system failures. This paper reports the results of 3D magnetic field simulation of main dipole magnet

with ferrite permanent magnets.
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Figure 1: Overview of possible design of PM dipole for
ILC damping ring.(from [2], Fig.3)

Figure 2: Sample geometry of main dipole magnet in CST
PARTICLE STUDIO(CST Studio Suite). Ferrite perma-
nent magnet is green, rotor is pink, return yoke is light
blue, and pole plate is yellow.
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Figure 3: Magnetic flux density at center of sample.
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Figure 4: Y-component of magnetic field at rotor angle
90°.
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Figure 5: Rotor angle dependence of BL product.
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Figure 6: Magnetic field at z=0.
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Figure 7: Magnetic field at z=500.
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Figure 8: z dependence of quadrupole components. Figure 11: Rotor angle dependence of quadrupole compo-
nents.
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Figure 9: z dependence of sextupole components.
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Figure 10: Rotor angle dependence of dipole components.
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Figure 12: Rotor angle dependence of sextupole compo-
nents.
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