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Abstract

At J-PARC MR Slow Extraction, Dynamic Bump System is implemented to reduce the beam loss. Bump orbit is built
with four bump magnets and power supplies. The Trip of one power supply cause critical beam loss. For preventing this
loss, we develop the forced synchronous trip system. When one power supply trip, the system make others stop output

immediately.
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Figure 1: Component of slow extraction.
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Figure 2: Current pattern of bump magnets.
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Figure 3: Bump orbits.
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Figure 4: Method for connect among PLC.
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Figure 5: Repeater set between PLC.
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Figure 6: PLC module placement.
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Figure 7: Following current pattern.
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Figure 8: PLC module placement.
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Figure 9: Following current pattern.
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Table 1: Following Delay

unit:msec

Bump! |Bump?2 |Bump3 |Bump4
Bump 1 (Digital) 0 2.1 2.4 3.5)
Bump2(Digital) 2.3 0] 2.3 3.2
Bump3(Digital) 1.5 1.8] 0] 2.8
Bump4(Digital) 3.3 2.5 3.3 0]
Bump1(Analog) 0 1.7 3.3 2
Bump2(Analog) 2.4 0) 2.5 1.6
Bump3(Analog) 3.3 2.8 0] 2.8
Bump4(Analog) 1.7, 1.9) 1.6 0]
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Figure 10: Beam current operating system.
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