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Abstract

The electron beam from Spring-8 linac has been distributed to the booster synchrotron (Sy) of Spring-8 and New
SUBARU (NS) of University of Hyogo. The beam direction from the linac had been changed every fifteen or twenty
seconds in TopUp operation by sending command messages to network devices from central control room. Because the
commands are softwere-based and executed successively one by one, it took about ten seconds to complete them. To
change the beam routes every 0.5 seconds, we modified the timing system of linac and NS. NS timing system was
changed to synchronize with that of Sy and gun trigger signals were modified to get time-shared for Sy and NS. The
radiation safety system was also improved to fit faster alternate injection. These modifications were completed

successfully in June 2013 and realized no wait injection of SR and NS.
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Figure 1 Beam routes from SPring-8 linac.
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Table 1: Beam routes and the combination of magnetic
states of three bending magnets.
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Figure 2: The pulse current of BM-LS (in pattern-
mode). The rise time and fall time are 190 ms, and the

pulse width on the top is 260 ms.
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Figure 3: Trigger signal flow in the linac timing system.

Three sets of trigger signals from Sy, NS, and linac
internal trigger (Li) are input to linac timing system.
Triggers are selected by trigger switches remotely
controlled from the central control room.
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Figure 4: NS timing system before modification. It was
not synchronized with Sy timing system. The figure
shows the case when M=6 and N=10, the modurator
trigger were working at 10 Hz . If you set M=30 and N=2,
you can run the modulator trigger at the same 2Hz as the
present condition, although they have not been actually
applied in this old timing system.
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Figure 5: NS timing system after fully modified to
synchronize itself with the Sy timing system.
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Figure 6: Circuit diagram for the electron gun trigger
(after modification). The red rectangular indicates an
exclusive control circuit. The signal 'NS gate' is a gate
signal for exclusive control and generated by a delay &
gate generation circuit triggered by the Sy monitor trigger
signal. When the Sy/NS fast alternate injection is operated,
the input of the trigger switch is fixed to the exclusive
control circuit output.
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Figure 7: Timing chart for electron gun triggers and NS
gate signal and magnetic status of BM-LS.
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Figure 9 : Safety system after modification.
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Figure10: Beam cuurent in fast alternative injection,
for Sy (left), NS (right).
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