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Abstract

A control system to switch the excitation trigger signals sequentially has been developed for the bipolar extraction
kicker magnet of the J-PARC main ring (MR). The system consists of a relay circuit board, PLC ladder, and EPICS
I0C software. Due to the hysteresis of the ferrite, the kicker magnet is magnetized after the excitation and works as
a permanent magnet which magnetization is depending on the polarity of the excitation. During accelerator study in
2017, the effect of the magnetization (i.e. COD variation and beam loss increase) became obvious. The system has been
installed and tested in 2018 May. In this paper, the magnetization of the kicker magnet and the design of the control

system are described.
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Figure 1: Insertion section of fast extraction and abort extraction.
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Figure 2: Cross section of the extraction kicker magnet.
L indicates the magnetic path length in the ferrite and g
indicates the gap length of the kicker.
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Figure 3: Beam energy and timing signals for fast extrac-
tion.
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Figure 4: System diagram to control trigger switcher mod-
ule.
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Figure 5: Trigger Switcher Module
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Figure 6: Sequence diagram of the trigger switcher mod-
ule. Three combinations of the relays are defined to switch
the ABT trigger signal to NU signal. These states are con-
trolled by PLCs.
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Figure 7: Measured hysteresis curve of the ferrite
CMD5005. Point A indicates the coercivity H. and B in-
dicates the operation point of the kicker magnet.
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Figure 8: Horizontal COD of MR. Upper shows the time
variation of the COD and lower shows the COD distribu-
tion of MR at 120 ms after beam injection.
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