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Numerical Calculation of Electromagnetic Force
for 100 MeV H™ Cyclotron
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Abstract: A 100 MeV compact proton cyclotron CYCIAE-100 is under design and con-
struction at China Institute of Atomic Energy. The electromagnetic force of the machine
was numerically investigated via virtual work method and Maxwell stress tensor meth-
od. In practice, the magnetic field distribution was achieved from a FEM code and we
got an estimation of the electromagnetic force through virtual work method. Then a new
code was written based on Maxwell stress tensor method and implemented in MATILAB
environment. The code was used to calculate the electromagnetic force numerically for
detailed study. It shows that the results of two different methods are comparable. The
attractive force between two opposite poles is larger than the attractive force between a

pole and top/bottom yoke, and the difference of the two forces is borne by the bolts
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which fix the pole on the yoke. This study provides foundation for the calculation of

magnet deformation and selection of mechanical structure.
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Fig. 2 Half model of cyclotron main magnet
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Fig.4 Three segments of a sector pole
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Table 1 Some parameters and attractive forces of a pole

R, ,/ R, ,/ 0/ d/ F. /
B./T
m m (@) mm MN
H1 1. 35 1.3 1.9 50 40 0. 660
H2 1. 25 0.6 1.3 50 45 0. 386

H3 1.17 0.015 0.6 50 50 0.106
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