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A new proton therapy facility is under development in Huazhong University of Science and Technology.Scanning
magnets play an important part in this facility, which affect the size of the radiation field by controlling the
trajectory of the proton beam.Two independent dipole magnets, magnet X and magnet Y, scan the beam in
horizontal and vertical, respectively.In order to reduce the temperature rise of the coil, the tapered air gap of
magnet Y which is compatible with the envelope of the proton beam deflected by the magnet X is considered.In
this paper, Software simulation have carried out to design two dipole magnets, mainly on the tapered air gap
structure optimization of magnet Y.The local and integrated field quality have been optimized.As two dipole
magnets are excited by alternating currents, excitation current and repetition frequency should be taken into
account, which can cause the temperature rise of the magnets.The static and dynamic electromagnetic simula-
tion were carried out.The thermal simulation was also carried out to analyze the effect of the eddy current.The
dynamic behaviors of the two dipole magnets were analyzed and the way to reduce the effects of the eddy
currents was proved to be useful.
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