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Abstract

Alignment estimation of superconducting accelerator cavities in a cryomodule can be done by using beam induced
higher order mode (HOM). We have been studying on beam pipe modes which are localized at each beam pipe and 1/9
pi mode of the first dipole passband. These electrical centers indicate misalignment, tilt and bending of superconducting
cavities. We measured beam induced HOM in STF accelerator at KEK from 2012 to 2013 and beam induced HOM in
TESLA cavity in FLASH at DESY on September 2013 and May 2014. The electrical centers are also studied by bead
pull method and simulation. We discuss these measurements and simulation.
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Figure 1: Simulation Result of Beam Pipe Mode for KEK
cavity.
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Figure 2: Example of bead pull measurement.
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Figure 3: Electrical center of TE111-1.
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Figure 4: Electrical center of Beam Pipe Mode.
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Figure 5: Electrical centers in a cavity.
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Figure 6: FLASY Layout.

T —ZEfHEL HOM H 7 7 —0nbDEFE4 v &
21— (Tektronix TDS7404) \ZHst L, ACC4 @ I
WIZHDAAR—N~7 3y h® H3DBC3 (KFEFH
M) & VBDBC3 (FEHE M) OEWIMEAEZE X TIT->
7. FDE XD ACC5Cav8 DHLLTOHE — L& %
Figure 7 {Z7R"$. ACC5 @ _Eifi & Fifiicd 5 BPM D

filinse ACC5Cav8 DL THOE —AMEERE LT-.

ZDEE, BPM DFiAH L7- B — A0E 2 BPM DR
EHN AN TND E ZATOE =AM EILZ A
R—n~<rxy bty MEIZHEIT D E{KE LT
Wb, £, E—a#UEEICHD Qv Ry Mk
e —AfEDOEESEINIEA L, BPM ETE—
AIEBRBE LI EE2RELTWD. 5%, v
Ralb—va & T, fMiEEITY TETHS.

y [mm]

I . I )
-10 -5 0 5 10 15
x [mm]

Figure 7: Beam Positions during beam induced HOM
measurements.
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Figure 8: Measurement Setup.
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Figure 9: An Example of HOM Waveform.
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Figure 10: Spectrum of TE111-1.
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Figure 11: Amplitude Distributions of TE111-1.
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Figure 12: Spectrum of Beam Pipe Mode.
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Figure 13: Amplitude Distributions of Beam Pipe Mode.
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Figure 14: Spectrum of Beam Pipe Mode from HOM?2.
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Figure 15: Comparison of Spectrum for different cavities.
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