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Abstract

We report the development of a new type of high gradient accelerating cavity by using “FINEMET” for proton/ion
accelerators with a new structure and cooling system. FINEMET is a metallic alloy having higher permeability and
higher Curie temperature comparing to ferrite, which enables ten times higher accelerating gradient than those of ferrite
loaded cavity. To develop next generation high power proton/ion accelerating cavity, we have focused on the structure
of the core and cooling system. We are developing cavity cooled by “Fluorinert” which is a fluoro-based chemically
inert liquid. It enables the direct cooling of FINEMET-cores without long-term degradation. Three cores subdivided in
radial direction, each of which are made by winding FINEMET ribbon of 18micron thick, are packed into a core module.
The cores are packed with wind collars to install in cavities so to have no additional mechanical stress. With this
structure and cooling system, we expect higher performance such as long-term stability, accurate and homogeneous
winding of the core and higher permeability, which would lead the higher power acceleration with stable operation. This
report shows the design of the prototype of RF and cooling system constructed at KEK and the preliminary results of its
high-power test.
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