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Abstract

A carbon synchrotron for radiotherapy requires a considerable amount of electric power, typically a few megawatts.
A large part of the energy is consumed by the magnets, especially the bending magnet of the synchrotron. They are
generally operated continuously in order to maintain the stability of the magnetic field pattern, but they should be able
to be switched off if the magnetic field is stable sufficiently. In this study, the magnetic field induced by a synchrotron
bending magnet was measured during a variety of operation sequence. A 5, 10 and 20 minutes’ interval causes little
difference in the magnetic field before and after the interval when the flat top current level is unchanged. When the flat
top current is changed drastically, it needs several tens of cycles to reach some stability.
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Figure 1: A typical current pattern (FT: 2210 A).
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Figure 2: A schematic view of the measurement setup.
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Figure 3: The successive change of the magnetic field

after the magnet initialization. The fields are normalized
by the field value of 100" cycle.
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(b) 2210A, Run #2
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Figure 4(a), (b): Effect of the intervals on the magnetic
field induced by the FT current of 2210A. (a) 1% run, and
(b) 2™ run.
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Figure 5: Effect of the intervals on the magnetic field
induced by the FT current of 1710A.
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Figure 6: Effect of the intervals on the magnetic field
induced by the FT current of 830A.
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