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Abstract

The goal of the project is the Design of metallic Ka-band structures at acceleration gradient > 100 MV/m. The RF structure geometry is of the “open” (braze-free)-type made
of multiple parts, e.g. two halves, four guadrants and more. The innovative braze-free cavities manufacturing, which does not involve any high-temperature process - and proper
material choice, mechanical and thermal treatment could be a valuable solution at higher frequencies to increase the maximum allowed field gradients and reduce the vacuum
RF breakdown The focus is on the numerical demonstration of high accelerating gradient (>100 MV/m) in miniaturized structures and experimental validation of numerical
models through fabrication and “cold” RF test of Ka-band metallic structures: we propose to investigate the processes, materials, technology and welding procedure used to
manufacture accelerating components in order to achieve the maximum accelerating gradient and the minimum RF breakdown probability.
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S . . | | TIG welding on the outer slots = avoiding high temperature brazing and/or diffusion bonding processes (the
The electric field in the middle cell is two times higher typical assembly methods widely used to manufacture ultrahigh vacuum accelerating devices) which -

in the middle cell in order to localize and analyze the occurring at about 800-1000 °C - significantly change the cavity mechanical properties.
RF breakdown events.
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» The RF cavity on-axis electric
field profile shows the same
behavior as the isolated structure.

» The estimated input RF power is

Pin = 1MW In order to obtain an
| | | | accelerating  gradient  about
T P e Eacc=125 MV/m in the middle cell.
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