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Abstract

The DC current transformer (DCCT) measuring the stored beam current of the PF-ring will be renewed. The new
DCCT duct is designed based on a cylindrical duct with an inner diameter of 100 mm and it has a structure housing a
commercial DCCT core inside of the electrostatic and magnetic shields. A geometry of the ceramic break for interrupting
flow of the wall current is optimized by a three-dimensional electromagnetic field simulator, while considering technical
limitations. Both ends of the ceramic break are short-circuited in a high frequency manner by a sheet-like capacitive
structure to suppress the radiation of unneeded higher order modes (HOMs) into the core housing. The ceramic break is
also equipped with water-cooling pipes on the metal sleeves brazed to both ends of it to efficiently remove heat caused
by HOMs. In this paper, a detailed design of the new DCCT duct for the PF-ring is described.
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Figure 1: (a) 1/4 model for the GdfidL simulation. (b)
Schematic layout of the simulation model (not to scale).
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Figure 2: Dependence of the loss factor kj,ss on the length
of the ceramic break L. The thickness of the ceramic break
T was fixed to 6 mm.
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Figure 3: Dependence of the loss factor kjyss on the thick-
ness of the ceramic break 7'. The length of the ceramic
break I was fixed to 5 mm.
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Figure 4: Wake potential and impedance with the final pa-
rameters: L = 5 mm, 7' = 6 mm. Inner diameters of the
beam duct and cavity structure were increased to 100 mm
and 200 mm, respectively.
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Figure 5: Schematic cross-sectional view of the new DCCT duct.
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Figure 6: Simulation model of the transition duct installed
at the downstream side of the new DCCT duct.
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