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Abstract

We developed a timing synchronization system for injection from the linac of the XFEL machine, SACLA, to the
storage ring (SR) of SPring-8. This injection scheme is demanded by the low-emittance upgraded ring in the future. Since
the RF frequencies of the linac and the SR do not have an integer multiples relation, we have to introduce a new scheme
to synchronize the beam ejection timing of the linac to the desired RF bucket timing of the SR. The new system was
implemented to the MTCA.4 standard modules. The control of the bucket address is done according to the pre-defined
injection table. The system was installed to the linac and the measured timing jitter was better than 4 ps in rms, which
was enough to obtain high injection efficiency. Results from the actual beam test showed an injection efficiency better
than 90 % and the stored bunch currents at aimed injection address. Further improvements will be done to start user

operation in 2020.
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Figure 1: Timing chart of the synchronization system.
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Figure 2: Block diagram of synchronization system.
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Figure 3: Trend of SR reference frequency for one week.
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Figure 4: Timing jitter between SR bucket timing and (a)
master trigger timing, (b) beam ejection timing.
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