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Principle of Harmonic Shim and Application
for Conventional Accelerator Magnets

YIN Zhao-sheng, SUN Xian-jing, YANG Mei, CHEN Wan
(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The harmonic field errors are an evaluation criterion for field quality of accel-
erator magnets. The limited magnetic pole width and length of conventional magnets
will lead to systemic multipole errors. Also the tolerances of machining and material will
bring on random multipole errors. Those multipole errors cause the field quality to be
bad. The harmonic shims can counteract each multipole error through the change of pole
profile, and it improves the field quality radically. The principle of the harmonic shims
was analysed and its applications for dipole and quadrupole magnet were discussed in de-
tail.
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Table 1 Pole profile of dipole field with higher multipole
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Fig. 1 Shape of dipole field with higher multipole
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Fig. 2 Position of cut point of dipole field
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Table 2 Multipole errors

of dipole magnet caused by different x;
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Fig. 3 Pole profile shims for dipole magnet
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Table 4 Pole profile of quadrupole field with higher multipole
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Fig. 10  Shim shape of quadrupole magnet
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Fig. 11 Simple end chamfer of quadrupole magnet
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