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Abstract

We are developing a linac to generate ultrashort pulsed electron beams with a bunch length below 10 fs(rms) for
injection into subsequent plasma wakefields. A trigger system, which decides the accelerator repetition cycle and
activation timing of accelerator instruments such as a C-band klystron modulator, a pump laser and a beam monitor, is
one of the key elements to realize highly stable electron beams injected into a capillary and accurate beam monitoring.
The stability of an accelerating RF is required below 10 fs (rms) as mentioned above, on the other hand, the stability of
the activation timing of most accelerator components is sufficient at several tens of picoseconds. A master trigger unit
(MTU) has newly developed for this linac to generate trigger pulses synchronized both with a 79.3 MHz clock from the
already developed master oscillator for mode locking of lasers and commercial ac power with 60 Hz. The trigger pulse is
a repetition cycle from 0.1 to 60 Hz and a width from 2 to 10 ps. The low temporal jitter (~3 ps(rms)) trigger pulse
generated by the MTU will be distributed via a White Rabbit (WR) network using the RF over WR technology. Based on
information of the input trigger pulse together with the 79.3 MHz clock into a master node on the WR network, slave
nodes received the information regenerate a synchronous 79.3 MHz clock and a trigger pulse with arbitrary delay. As the
preliminary results, a jitter performance of the output trigger pulses is ~10 ps (rms), which is sufficient for the trigger
signals for the most accelerator components. The current development status of our trigger system is reported in this paper.
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Figure 1: Configuration of a linac under development to generate ultrashort-pulsed electron beams.
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Figure 2: Block diagram of the Master Trigger Unit.
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Figure 4: Result of time-jitter measurement of MTU. Peak-
to-peak jitter of 20.3 ps has been achieved.
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Figure 5: Result of time-jitter fluctuation for eight hours of
MTU. The stability of 0.1 ps (rms) has been realized.
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Figure 6: Configuration of the trigger transmission system
using the RFoWR technology.
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signal generator. The result of a jitter measurement was
8.1 ps (rms).
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pulse output with each specific delay time and pulse width.
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