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—A Proposal for Design and Fabrication of Synchrotron Magnets:

A Battle against Hysteresis Characteristics—

Kenji SATO*

Abstract

The maximum of permeability of such ferromagnetic materials as lamination for magnets appears at a middle excita-
tion level between a positive coercive force and saturation magnetization. In addition, an equation of 70tB=0 is possi-
bly valid at not only the boundary between iron core and magnet gap but also the boundary between the iron core sur-
rounded by coils and its outer area in a unique point of magnetization curve around a middle excitation level despite the
fact that magnets are energized by coil current although a proof will be given somewhere else; so that a field distribu-
tion of magnets at the unique point is expressed by a gradient of scalar potential. It is proposed for synchrotron mag-
nets with wide range from low to high excitation levels that three-dimensional shape of magnets is based on equi-poten-

tial surface of the scalar potential at the unique point.
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