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Abstract

We report the design and simulation of an oil-cooled RF accelerating structure using the FINEMET magnetic alloy
(MA). Normal paraffin is chosen as a coolant since it is chemically inert and is an excellent electrical insulator
comparable to high-grade transformer oils. This makes it unnecessary to protect the MA cores with anticorrosion
coating. The absence of coating is expected to reduce the mechanical stress due to thermal expansion inside the MA
cores. In the current design, a single disk-shaped toroidal core is replaced with a set of three ring cores of different
radial sizes. Each ring core is made of wound FINEMET ribbon (typically 18 pum thick) with silica insulating layers
(typically 2pm thick) interleaved. This kind of microscopic multi-layers structure brings anisotropic dielectric and
magnetic properties with cylindrical symmetry. Special care is taken in modeling these anisotropies for the
electromagnetic simulation.
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