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* Higher order modes (HOMs) are excited by charge
particles in cavities

* Dipole modes dominate transverse wakefields

2 . S
kin SN “hn I': beam offset of excitation particle
W a/C C a: iris radius

 Use HOMs (non-monopole modes) to

- align the beam to the electric axis
- monitor beam position (HOM-BPM)

* Principle proved in 1.3GHz Tesla cavity

[1] G. Devanz et al., EPAC2002, WEAGBO0O03
[2] N. Baboi et al., LINAC2004, MOP36
[3] S. Molloy et al., Phys. Rev. ST-AB 9, 112802 (2006)
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Challenge

 Most dipole modes propagate through attached beam pipes
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Electric Field f (GHz) | R/Q (Q/cm?)
9.052 0.00
9.053 0.05
9.055 0.06

9.058

2.17

e Look like trapped

e Also seen in other simulations: I.R.R. Shinton, WEPC125
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Measurements
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Dipole-like Behavior
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One mode is not enough

Electric Field f (GHz) | R/Q (Q)/cm?)
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Direct Linear Regression (DLR)
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Performance (DLR)
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Singular Value Decomposition (SVD)
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SVD Modes
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Performance (SVD)
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Direct compare of SVD and DLR for the first time.
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Extend to all 8 HOM Couplers
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* Trapped dipole modes found in the 5% dipole band

e Linear dependence of HOMs on the transverse
beam offset observed

* One mode to a small band of modes
e SVD and DLR are compared for the first time

e Dedicated electronics are under design by
collaborations of DESY and Fermilab

Dipole Candidates

Beampipe modesT ~ 4 GHz beam pipe
15t or 2" cavity bandt  ~ 4-6 GHz module
5t cavity band ~ 9 GHz cavity

TP. Zhang, et al., DIPAC2011, Hamburg, Germany, 2011, MOPD17
A PRSTAB paper is in prepare on HOM diagnostics
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