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Abstract

The CCiPM (Ceramics chamber with integrated pulsed magnet) is a new air-core magnet with no existing technology,
which is planned to be used as a magnet for pulsed multipole injection, an injection bump kicker, and a fast correction
kicker in the next generation light sources. The magnetic pole coils are completely implanted in the thickness of the
cylindrical ceramic and are structurally integrated with the ceramics. The first CCiPM was developed with an inner
diameter of 60 mm as the magnet bore to establish the basic production technology, and then the technology was
developed over the next four years to finally achieve the completion of CCiPM with inner diameters of 40 mm and 30 mm.
These ultra-small bore diameters are expected to be compatible with the vacuum beam duct sizes envisioned for the future
synchrotron radiation source ring. Through the beam test at the test beamline and off-line tests, the durability and magnet
performance of the CCiPM have been demonstrated, and the technology is now being upgraded to increase the number

of implanted coils.
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Ceramic cylinder length : 384 mm
Coil length : 340 mm ~

‘ Inner dia. : 60 mm

Figure 1: The design of D30 and D60 CCiPM.
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Figure 2: Complicated D30-30 and D40-45 CCiPM.
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Figure 4: Implemented pattern coating to CCiPM.
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Figure 5: Creepage discharge voltage of CCiPM.
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Table 1: Specification of CCiPM Models
*Including cable impedance of 1.68[Q] at 500 kHz

Parameter D30-30 DA40-45 D60-60
Inner dia.[mm] 30 40 60
Outer dia.[mm] 50 60 70
Cylinder len.[mm] 357 357 384
Coil len.[mm] 324 324 340
Effect. coil len.[mm] 290 290 268
Expect. kick angle 0.88/0.38

[mrad] 1.49 @15.0 mm 0.74
Prelan 0w
E(’)‘ﬁ;;f[‘;:\‘;? ax. 5.1 5.5 6.7
Supplied current[A] 3316 3257 3265
Imp. [Q]@ 500 kHz* 4.26 4.29 4.98
Induc.[pH]@500 kHz 1.35 1.36 1.59
Nat. pulse wid. [ps] 2.8 2.8 3.2
Insula. resistance[Q] >1.0x1013  >1.5x10"3  >1.0x10"
Xg%al‘g‘ﬁlvzo“age 14.0 14.0 14.0
Weight w/ flange[kg] 1.7 33 5.5
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Figure 6: Horizontal survey results of D-mode.
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Figure 7: Horizontal survey results of Q-mode.
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