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Abstract

Longitudinal microstructure in the debunching bunches causes a problem including beam instabilities at the flattop
energy in the slow extraction (SX) mode. In the fast extraction (FX) mode a similar problem is foreseen, because
longitudinal phase space manipulation will be required for peak beam current reduction and debunching is included in
this process. As a first step for understanding this longitudinal microwave instability and taking a countermeasure, we
are evaluating the longitudinal coupling impedances of major devices of a large coupling impedance such as kickers,
septa, 1f cavities. Especially previously measured impedances are reanalyzed by checking the causality using Hilbert
transform between the real and imaginary parts of the impedance.
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Figure 1: Electron cloud buildup.
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Figure 2: Longitudinal beam profile signal measured by
the WCM (red curve), an electron cloud signal (green) and
a simulation results (blue) [1].
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Figure 3: Stretched wire method. The upper setup
measures DUT (device under test) with the transition and
spacer pipe sections. Lower setup measures the straight
pipe of the same length with the same transition.
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Figure 4: Setup of stretched wire measurement for the FX
kicker.
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Figure 5: Result for the FX kicker measured in 2011. Red
(dark green) line shows real (imaginary) part of the
coupling impedance.
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Figure 6: Imaginary part of the longitudinal impedance.
Dark green line: original data, dark red broken line:
Hilbert transform of the real part of the original data and
green line: corrected data.
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Figure 7: Setup of the FX kicker.
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Figure 8: Integrand of the Hilbert transform. Red line: real
part of the longitudinal impedance, blue: 1/ (®’—w). Dark
green line: original data, Dark red broken line: Hilbert
transform of the Real part of the original data.
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Figure 9: Simulation results with CST studio suite. The
results using S,;(DUT)/S,,(REF) are red line: real part
and dark green: imaginary part of the longitudinal
impedance. The results using 2X-thru de-embedding are
dark red broken line: real part and blue dashed line:
imaginary part of the longitudinal impedance.
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Figure 10: Longitudinal impedance of the injection
kickerl. Left figure shows real part (red line) and
imaginary part (green line) of the longitudinal impedance.
Right figure shows measured (green) and Hilbert
transform (dark green) of the imaginary impedance.
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Figure 11: Longitudinal impedance of the SX septuml.
Left figure shows real part (red line) and imaginary part
(green line) of the longitudinal impedance. Right figure
shows measured (green) and Hilbert transform (dark
green) of the imaginary impedance.
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Figure 12: Longitudinal impedance of the 5-gap
acceleration RF cavity with the magnetic alloy, FT3M.
Left figure shows real part (red line) and imaginary part
(green line) of the longitudinal impedance. Right figure
shows measured (green) and Hilbert transform (dark
green) of the imaginary impedance.
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