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Abstract

The beam impedance of a ceramic break with thin titanium nitride coating (TiN) consists of resistive wall term caused
by TiN, radiation term, and capacitive term made by the ceramic itself in parallel. The entire wall current continues to run
in TiN even when the skin depth is much larger than the chamber thickness, except for the extremely thin TiN (typically
below ~nm). This characteristic is useful in developing a wall current monitor with an improved frequency response.
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Figure 1: Schematics (left) and the photos (right) of the
measurement setups.
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Figure 2: Measurements (left) and theoretical (right) re-
sults of the longitudinal impedance. The horizontal axis is
frequency in logarithmic scale.
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Figure 3: Simulations of the longitudinal impedance with-
out (left) and with (right) tapers in the setup shown in the
upper figures. The horizontal axis is frequency in logarith-
mic scale.
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Figure 4: Schematic of the measurement setups to observe
the relation between the voltage V5 on the ceramic break
and the pulse signal V; on the inner conductor.
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Figure 5: The signal at the downstream end of the chamber
(left) and the monitored signal on the ceramic break (right).
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Figure 6: Comparison between the left- (purple/green) and
right-hand (red/blue) sides of Eq. (6) for the ceramic break
in the upper figures of Fig. 1.
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for the ceramic break in the upper figure of Fig.

1, where the right figure is a scaled-up figure of the center
figure from 0 to 200 MHz.
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Figure 9: Amplitude (left) and phase (center/left) of
é;(nqon)

19 for the ceramic break in the lower figures of Fig.
1, where the right figure is a scaled-up figure of the center
figure from 0 to 200 MHz.
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Figure 10: The signal at the downstream end (red) of the
chamber and the monitored signal (blue) on the ceramic
break in the lower figure of Fig. 1.
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Figure 11: Reproduced current signal by using the moni-
tored signal.
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