CAVITY TILT MEASUREMENT IN A 1.3 GHz
SUPERCONDUCTING CRYO-MODULE AT FLASH

J. H. WeilZ2, N. Baboi?, T. Hellert?

1 University of Science and Technology of China, Hefei, P. R. China
2 Deutsches Elektronen-Synchrotron, Hamburg, Germany

3 Lawrence Berkeley National Laboratory, Berkeley, CA, USA

Abstract

TESLA superconducting (SC) cavities are used for the acceleration of electron bunches at FLASH. The Higher Order Modes (HOMs) excited by the beam in these cavities may cause emittance growth. The
misalignment of the cavities in a cryo-module 1s one of the essential factors which enhance the coupling of the HOMs to the beam. The cavity offset and tilt are the two most relevant misalignments. These can be
measured by help of dipole modes, based on their linear dependence on the beam offset. The cavity offset has been measured before in several modules at FLASH. However, the cavity tilt has so far proved to be
difficult to be measured, because the angular dependence of the dipole mode 1s much weaker. By carefully targeting the beam through the middle of a cavity, the strong offset contribution to the dipole fields could
be reduced. Careful data analysis based on a fitting method enabled us then to extract the information on the cavity tilt. This measurement has been implemented in the cavities in one cryo-module at FLASH. First
results of the ongoing measurements from several are presented in this paper. It is for the first time that the cavity tilt in several cavities has been measured.
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Summary

! In addition to the beam offset, a tilt of beam trajectory can also excite dipole modes.
1 Base on the signal fitting method, the amplitude of the dipole mode can be obtained.
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correspond to the two polarizations I The cavity tilt measurement has been made in a whole module (ACC2) at FLASH. The cavity tilt in
| of the dipole mode. two polarization axes has been measured in several cavities.
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