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Abstract

The electron-positron injector at KEK started operation in 1982 as the electron injector for the PF ring, and after
various additions and modifications, it is now in operation as the injector for PF, PF-AR, and SuperKEKB. There are 60
RF power supplies in the injector, and we have been troubled by malfunctions of the equipment caused by noise from the
thyratrons. Since the thyratrons are discharge tubes, the jitter increases and the noise increases as the operation continues,
and the malfunction of the equipment becomes noticeable. When the jitter increases, the thyratron’s reservoir voltage is
adjusted on a daily basis to return it to its normal operating state. The thyratrons that need to be adjusted are determined
by selectively connecting an oscilloscope to check the jitter, but it is not practical to connect oscilloscopes to 60 high-
frequency power supplies and constantly observe the jitter of the thyratrons. Therefore, we built a noise monitor using a
Raspberry Pi and investigated the relationship between the noise of the high frequency power supply and the jitter of the

thyratron.
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Figure 1: High frequency drive system and Power supply network.
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Figure 2: Noise wave form of KL-15.

Figure 3: Noise wave form of FC-15.
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Figure 4: Block diagram of EMI-monitor.

Figure 5: Photo of EMI-monitor.
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Figure 6: Trend graph of noise signals of KL-16 and KL-
17. Scatter plot of power supply voltage and noise signal.
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Figure 7: Trend graph of noise signals of KL-16.
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Figure 8: Scatter plot of random data.
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Figure 9: Scatter plot of a random data.
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Figure 10: Trend Graph and Scatter plot of a noise of KL-
AlA.
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