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Abstract

Research and development of the SuperKEKB electron accelerator which are large current and a low emittance electron
accelerator are advanced by the amount on high energy accelerator research organization (KEK). A SuperKEKB electron
accelerator needs kicker electromagnets with a faster rise time than those in ordinary KEKB accelerator from a request
of larger beam current. The abort kicker system used for a electron ring consists of four magnets for horizontal direction
and one magnet for vertical direction. This paper is concerned with development of the abort kicker electromagnet power
supply which achieve a current at rise time of 200 ns, a peak current of 2.1kAp, a current flattop duration of 10us on a
horizontal kicker magnet of 2.2 1 H, and a peak current of 2.1kA on a vertical kicker magnet.
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Table 1: Emittance, Beam Current and Beam Size at the
Extraction Window in the SuperKEKB Accelerator
Complex

HER LER
Beam Energy 7 GeV 4GeV
Beam Current 2.62A 3.6A
Horizontal. Emittance ~ 4.6nm 3.2nm
o x@window 0.36mm 0.74mm
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Table 2: Specifications of Power Supplies for Abort Kicker
Magnets

H Kicker V Kicker
Inductance 24uH 75uH
Output Current 1.7kA 2.1kA@10usec
Wave Rise Time = 200nsec -
(2%-90%)
Output Duration = 10us -
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Figure 1: Block diagram of the power supply for kicker
magnet.
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Figure 2: Inner structure of pulse compressor for horizontal
magnet.
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Figure 3: Inner structure of pulse transformer for vertical
magnet.

Figure 4: photographs of a pulse compressor for a
horizontal magnet (left) and a pulse transformer for a
vertical magnet (right).
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Red : OutputCurrent 500A/div
Green:THY Charge Voltage 20kV/div
TimeRange:500nsec/div

Red : OutputCurrent 500A/div
Green:THY Charge Voltage 20kV/div
TimeRange;Susec/div

Figure 5: Output Current Pulse Forms (Horizontal).

Red: OutputCurrent 500A/dlv
Green:THY Charge Voltage 20kV/div
TimeRange:10usec/div

Figure 6: Output Current Pulse Forms (Vertical).
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[1] T.Mimashi, et al., “THE DESIGN OF BEAM ABORT
SYSTEM FOR THE SUPERKEKB”, IPAC’10,The I%
International Particle Accelerator Conference
Kyoto,Japan/May 23-28,2010.
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