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Abstract

This paper reports on the design study of the pulsed bending magnets for the 24-degree beam merger line of the two
pre-injectors in the KEK electron/positron injector linac. These pulsed bending magnets are indispensable for pulse-by-
pulse switching of the beams from the pre-injectors. The existing pulsed bending magnets are operated less than or equal
to 25 Hz to mitigate excessive heating in the coils. It is lower than the maximum beam repetition 50 Hz and restricts
flexible beam switching. We are designing new pulsed bending magnets operable at 50 Hz pulse repetition. Details of

the design study are described.
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Figure 1: 24-degree beam merger line.
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Table 1: Parameters of Existing Bending Magnet

20 mm
155 mm

2 mm X 6 mm X 2-parallel

Pole gap

Pole length

Coil wire dimension
No. of wire turns (total) 36
Pole width

Inductance

40 mm
1.0 mH
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Table 2: Design Cases of the Magnet Dimension

# w g I n By l lef Boleg L

A 40 20 216 36 047 150 179 84.1 1.05
B 55 20 216 36 047 150 182 854 1.27
C 55 20 240 32 046 150 182 843 1.01
D 55 20 270 28 046 150 182 83.0 0.77
E 55 20 270 34 056 120 152 842 095
F 55 25 270 34 045 152 188 84.0 0.99
G 65 25 270 34 045 152 188 844 1.10
H 65 25 270 32 042 162 199 836 1.02
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Figure 2: Magnet and vacuum-chamber shape.
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PB_AT_J1)5_L162_hg25_wp65_dels045_DC: reference orbit
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Figure 3: Reference orbit path.
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Figure 4: Position dependence of integrated field BL.
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Figure 5: BL vs position after linear-term subtraction.
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PB_AT J1J5_L162_hg25_wp65_dels045_TD: B-field vs time
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Figure 6: Pulse field shape.
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PB_AT_J1)5_L162_hg25_wp65_dels045_TD: Loss power vs time
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Figure 7: Pulse field shape.

Figure 8: Eddy current powerloss distribution.
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Figure 9: Temperature distribution.
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Figure 10: Stress distribution.
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Figure 11: Reduced highest temperature.
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Figure 12: Reduced highest stress.
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