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—HIMAC Synchrotron Magnets and an Excitation Curve:

A Battle against Hysteresis Charateristics—

Kenji SATO*

Abstract

Physical quantities of coersive force, permeability and saturation magnetization of such ferromagnetic materials as
laminations for magnets supposedly correlate to each other in physics viewpoint of ferromagnetism. The correlation
affects magnetic field distribution depending on excitation levels because the maximum of permeability appears at a
middle excitation level between coersive force and saturation magnetization; so that the correlation is helpful for
producing magnets with a wide good field region for a broad excitation range in practice of finishing magnets. Dipole
and quadrupole magnets of HIMAC synchrotron had demountable pole end pieces of which thickness and shape were
adjustable. The adjustments were based on filed measurements and provided high-quality magnets. Taking the corre-
lation into account, such an excitation curve as I (excitation current) vs BL (integrated filed) was proposed to be a
sum of two independent fractional expressions so as to reproduce measurements well.
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Deviation in Integrated field Bl of HIMAC dipoles from reference dipole
at 300A and 2050A.
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