
Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan 
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

A STUDY OF TUNER SYSTEM FOR  
9-CELL SUPERCONDUCTING CAVITY

Y. Morita A), Y. Higashi B), T. Higo B), Y. Morozumi B), H. Yamaoka B), H. Hano A), S. Yamashita A)

A) International Center for Elementary Particle Physics (ICEPP), the University of Tokyo 
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-0033 

B) High Energy Accelerator Research Organization (KEK)
1-1 Oho, Tsukuba, Ibaraki, 305-0801 

Abstract

A 9-cell superconducting cavity has been developed for ILC. It is necessary to fix the RF resonance frequency of the 
cavity to accelerate charged particle effectively. But the cavity is deformed by Maxwell stresses (Lorentz Force) and 
the value of RF resonance frequency changes (Lorentz Force Detuning). The RF resonance width is so small because 
cavities are operated under the superconducting state at 2K. So the Lorentz Force Detuning will have great influence on 
the efficiency of acceleration. Therefore the tuning system to stabilize the RF resonance frequency is needed. We 
developed a tuner called "the ball screw tuner" which compensates the Lorentz Force Detuning using the mechanical 
resonance of the cavity. For this study, we mechanically excited the cavity and monitored the associated frequency shift. 
Several mechanical resonance frequencies of the cavity were found below 3kHz and sufficient amplitude of tuning was 
obtained at 173Hz. It was also verified that the slope of 173Hz sine wave suits for that of Lorentz Force Detuning. This 
report shows the results of measurements and the discusses the performance evaluation of the ball screw tuner at liquid 
nitrogen temperature. 
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