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Abstract

The SuperKEKB e*/e” linear accelerator is consist of ~60 accelerating units, each of which has four S-band accelerating
tubes driven by one klystron. One of the issues for stable beam operation is to identify in which accelerating tube RF
breakdowns frequently occur since directional couplers for each accelerating tube are not installed. We mounted acoustic
sensors on the surface of RF couplers and dummy loads to address the issue. This paper describes several spectral analyses
on acoustic signals with and without RF breakdowns.
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Figure 3: Spectrums of (a) normal frequency-domain acoustic signals: (b) STFT, (¢) CWT, and (d) S transform. Sensors
No. 1~No. 4 and No. 5~No. 8 are attached on the surface on the couplers and dummy loads, respectively, of four
accelerating tubes. The color code in each spectrum indicates signal amplitude.
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Figure 4: Spectrums of (a) frequency-domain acoustic signals from the same sensors in Fig. 2 with RF breakdown in one
accelerating tube: (b) STFT, (¢) CWT, and (d) S transform. RF breakdown signals are shown 250 ps after the trigger
signal at a frequency of 0.2~0.4 MHz in spectrum analyses with No. 1 and No. 5 in comparison with ones in Fig. 3.
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Figure 5: RF power dependence of spectrums of (a) time-domain acoustic signals with RF breakdown in an accelerating
tube: (b) STFT, (¢) CWT, and (d) S transform. Higher RF input powers (corresponding to Es) show higher RF breakdown
signals 250 ps after the trigger signal at a frequency of 0.2~0.4 MHz in each spectrum analysis.
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