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Abstract

The KEK Electron/Positron Injector Linac provides the four different quality beams for the four independent rings in
the repetition of 50 Hz. To switch between the beam dump line and one of the injection lines at the downstream end of
the Linac, the beam transport layout was redesigned and the DC bending magnets were replaced by pulsed magnets. This
paper reports on the design and magnetic field measurements of the pulsed magnets.
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Figure 1: Old layout of the 3rd beam switch yard at the end
of the Linac.
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Figure 2: New layout of experimental beam line.
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Table 1: Specification for the Pulsed Bending Magnet

Beam energy 70 GeV/c
Deflection angle -7.57 mrad
Field strength @ 7 GeV 0.59 T
Magnet pole gap 30 mm
Magnet pole width 45 mm
Magnet pole length 300 mm
Shape of pole shim HO0.6 X W12 mm
Magnet total width <300 mm
Coil turn 15 turn

magnetic field uniformity +0.01 (£ 4mm at x region) %

Cooling type air -
Inductance 1.5 mH
PS Max. current 600 A
Repetition 5 Hz
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Figure 3: Heat distribution infrared
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Figure 4: History of temperature on the magnets.
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Figure 5: Estimated temperature rise by fitting function
around the temperature interlock switch.
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Figure 7: Fluctuation of By on z-axis.
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Figure 8: Uniformity of integral BL on x-axis.
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Table 2: Results of Measurements

BP_61_11 BP_61_12 BP_61_12 CST
before after
adjustment adjustment
Bo [T] 0.2528 0.2517 0.2521 0.250474
Leff [mm] 336.50 337.57 337.71 338.8701
BoLeff [T*m] 0.0851 0.0850 0.0851 0.084878
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Figure 9: Bz on z-axis.
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Figure 10: Pulsed magnetic field and current waveforms.
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Figure 11: Excitation characteristics of magnetic field vs.
current.
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