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Abstract

Booster synchrotrons, which are often used as injectors for synchrotron light sources, accelerate a low-energy electron
beam provided from a pre-injector in a short time of around one second and provide it to the light source accelerators.
The rapid increase in the magnetic field strength in the bending magnets during acceleration induces eddy currents on the
surface of the beam duct, which can cause secondary magnetic fields which would produce unacceptable effects on the
electron beam. The booster synchrotron at the UVSOR synchrotron light source was built about 40 years ago and had
been using bellows-type beam ducts to reduce the effects of the eddy currents. Previously we reported the results of a
numerical evaluation of the eddy current suppression effect of a bellows structure using three-dimensional analysis based
on the current vector potential method. This year, we present the results which include the magnet iron core in the

evaluation.
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Figure 1: Schematic drawing of Eddy current induced on

beam duct by an external magnetic field that rapidly
changing in time.
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Figure 2: Bellows structure duct of UVSOR booster
synchrotron. Here, A=20 mm, RI1=17 mm, R2=23 mm,
B=74 mm, ¢=5.1 mm, h=5.7 mm.
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Figure 3: Magnetic field generated by eddy current. Field

lines (upper) and field strength (lower). Without iron core
(left) and with iron core (right).
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