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Abstract

In KEK-PF ring, the top-up injection had been operated by using pulsed sextupole magnet for the first time in the world.
This new injection scheme was introduced to UVSOR and AichiSR in Japan, and was developed to the injection scheme
by the non-linear kicker in the world. However, the use of pulsed sextupole magnet (PSM) is not continued in KEK-PF
ring now because the eddy current field which caused horizontally large stored-beam oscillation was found in the center
of magnet. We developed the new ceramics duct with new pattern coating to suppress the eddy current field generated on
the coating of ceramics duct. The pattern shape is optimized from a point of view of the suppression of eddy current field
and the reduction of the resistive wall impedance. The pattern coating technology of FLiP, which is developed for CCiPM
[1], is modified for the sextupole magnet’s duct newly. The details of historical background and development process
will be shown in this proceedings.
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Figure 1: Comparison of injection scheme.
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Figure 2: The magnets and ceramics ducts of PSM1 and
PSM2 respectively.
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Table 1: The Horizontal Oscillation Amplitude at Injection
for PSM1 and PSM2 with their Specification

Specification/Magnet PSM1 PSM2
Bore/gap [mm] 66 30
Inner dia. of duct [mm)] 59.5 18
Coating thickness of inside of duct [pm] 5
Thickness of lamination steel [mm)] 0.15
Maximum oscillation amplitude [mm] +0.57 +5
Residual field at center of magnet [mTm)] 0.44 4.2
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Figure 3: The field shape of each position in magnet gap
along horizontal axis with ceramics duct.
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Figure 4: Eddy current effect in main field.
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Figure 5: Integrated field distribution for horizontal axis
with ceramics duct.
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Figure 6: Observed eddy current effect by magnet.
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The demonstration of FLIP coating on Acrylic plate
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Figure 7: Coating test by using Acryl plate.
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Asymmetric left and right side coating

Asymmetric top and bottom coating

Figure 8: Comb pattern coating for PSM2 ceramics duct
by using FLiP technology.
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