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Abstract

Study of a timing system to inject a beam from the linac of SACLA to the Storage Ring (SR) is underway at SPring-8.
It is demanded not only to prepare the upgrade plan of the storage ring, but also to reduce the consumption of electricity
by shutting down the current injector synchrotron and the linac. One of the challenges is to synchronize two accelerators
without degrading the performance of the XFEL operation of SACLA. When injection to the SR is requested, the timing
difference between SACLA's clock and SR's one is measured by using an ADC of a MTCA .4 platform. The FM control
signal is applied to the SACLA's master oscillator to synchronize the ejection timing to the timing of the aimed SR bucket
within one period of AC 60 Hz. We developed a proof of principle module and the performance test was done. The rms
value of the timing jitter at the ejection timing was 1.2 ps. A test was carried out at SACLA with this module. The XFEL
was still obtained with only 10 % intensity reduction for the timing adjusted shot, where the phase noise of the reference
rf was increased by the FM modulation. The influence by this timing adjustment will be further reduced at the following
shot because the modulation is stopped. We found a large phase variation caused by this FM modulation in a phase lock
loop circuit of an ultrashort pulse laser used for pump-probe experiment located at SACLA's experimental hall. We have
an idea to improve the situation by reducing the FM amplitude at the expense of jitter of the master trigger to AC 60 Hz
and validation test is planned near future.
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Figure 1: Schematic diagram of the control processes used
for the beam injection from the SACLA’s linac to the
storage ring.
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Figure 2: Timing chart of the injection process.
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Figure 3: Block diagram of the synchronization system.
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Figure 4: Photo of the test bench.
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Figure 5: An example of the measured phase signal (Purple
line) and the FM control signal (Orange line).
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Figure 6: Trend of XFEL intensity (dot) and phase between
the reference signal and signal from an ultra-short pulse
laser used for a XFEL pump-probe experiment (solid line).
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