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A room-temperature RF linac structure with much higher quality factor and higher shunt impedance than
those of conventional normal-conducting RF linac structures is strongly required for future high energy
electron-positron colliders, compact medical accelerators and so on. In this paper, a novel dielectric
based accelerating structure is proposed in order to improve both the quality factor and the shunt
impedance of RF linac structures.

This structure is a standing-wave dielectric based accelerating structure and consists of special dielectric
cell structures periodically arranged in a metallic enclosure. In an analytical calculation, we found that the
wall loss of the accelerating mode in this special cell structure is extremely reduced since the surface
current on the conducting cylinder can be made much lower than that of a conventional normal-conducting
cavity. In addition, the computer simulations indicated that a prototype model will have an unloaded
Quality factor of more than 10 times higher than, and the shunt impedance of much higher than those of the
conventional disk-loaded copper structures. These values suggest that a high accelerating gradient can be
provided with much less RF power, and it may be possible to operate the cavity at low cost. Moreover, this
cavity can be fabricated economically since it has a simple structure and all of its cell structures are
composed of a dielectric material.

A prototype model was actually developed, and tested at low power using a vector network analyzer. The
results of the low power test gave good agreement with the value that had been obtained by the
simulations, and therefore the usefulness as a high power-efficiency accelerating structure was

demonstrated.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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