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Abstract

In an acceleration stage of a booster synchrotron, the fields of the lattice magnets increase quickly. Consequently, eddy
current is induced on the beam duct surface particularly at the bending sections and the secondary generated magnetic
field by the eddy current may cause serious influence on the electron beam dynamics. In the booster synchrotron of
UVSOR, which was constructed more than 40 years ago, bellows-structured beam ducts were employed to suppress the
eddy current. Although a rough estimation on the suppression effect was described in the design report, its quantitative
accuracy is not clear. In this work, a 3-D numerical simulation is demonstrated to estimate the eddy current quantitatively.
The simulation is based on the current vector potential method (T-method), which is effective to calculate current density
distribution on a thin beam duct wall which has a complicated structure. The result clearly showed the eddy current
suppression effect of the bellows-structured duct.
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Figure 2: Bellows structure duct of UVSOR booster
synchrotron. Here, A =20 mm, R1 =17 mm, R2 =23 mm,
B=74mm, o=51mm, h=57mm, t=03mm, R =
1.8 m, 6 =60 deg, W = 120 mm.
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Figure 3: Eddy current induced on beam duct.
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Figure 4: Numerical models of beam duct (unit period), flat
structure (left) and bellows structure (right).
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Figure 5: Excitation pattern of bending magnet.
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Figure 6: Eddy current distribution on conductor surface.
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Figure 7: Generated magnetic field by eddy current along
transverse observation line (line A of Fig.4).
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