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Abstract

The distributed TDC system is applied at the SuperKEKB collider for the first time in the world. The system was
developed based on the White Rabbit timing system. The PClexpress type slave nodes are installed at the SuperKEKB
beamline and operated as TDC. The timestamp of the signal from the newly installed beam loss monitors is detected
with the GPS time. The beam loss caused by the injection beam-bunch can be determined with the timestamp of the
injection trigger. Besides, we can determine the bunch number which caused the beam loss. They give a large advantage
to studying the sudden beam loss accident, and partially, revealed the mechanism of the beam loss. The expansion of the

distributed TDC system is planned for the further study of the sudden beam loss.
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Figure 1: Picture of the grand-master module and the GPS
receiver.
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Figﬁré 2: Picture of FMC-DIO (left) and FMC-TDC(right).
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Figure 3: Overview of the distributed TDC system at SuperKEKB: the signals from the beam loss monitor at D06, D10
and the Tsukuba hall are monitored (left). Five TDC nodes are installed and operated so far. Three of them are used to
monitor the signal from the beam loss monitor while the remaining two are used to monitor the injection trigger, abort

request signal, revolution, and so on (right).
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Figure 4: Time difference between the positron injection
trigger and the signal entry from the beam loss monitor in
the D06 region: the results from the loss monitors near the
horizontal (up) and vertical (middle, down) collimators are
shown. the injection trigger is provided about 100 us be-
fore the injection beam. Therefore, the vertical red line on
the figures indicates the injection-beam timing.
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Figure 5: These examples are the circular charts showing the shares of PC’s OSs used to write the papers for IPAC10.
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Figure 6: Schematic view of the signal line from the beam
loss monitor to the distributed TDC (up), the raw signal
waveform of the beam loss measured with the oscilloscope
(middle), and the bunch current on the same timing(down).
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Figure 7: The raw signal waveform from the beam loss
monitors at D06 and D02 vertical collimators.
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