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Abstract

In SACLA, which is an X-ray free electron laser in the SPring-8, a new-beam line of BL2 has been constructed.
Furthermore, the plan, which relocates the SCSS test accelerator to the upstream part of the BL1 of SACLA, has been
also executed. For this reinforcement, modification of the logic and configuration of an interlock were needed. This
interlock system is called a beam operation interlock system to manage the SACLA’s machine operation. The interlock
system governs permissions, such as for routing electron-beam trajectories along the beam lines of SACLA, for
managing an operation mode to extract beams form electron guns, and for controlling amounts of integrating
accelerated electron-charges. For the reinforcement, the operation interlock system equips new two essential-logics.
One is monitoring ability of a proper electron beam routing along the individual beam lines. This complicated routing is
decided by the output currents from power supplies to a kicker magnet and DC bending magnets settled on the beam
lines of the BL1 ~ 3. The kicker magnet is operated at a maximum of 60 Hz. The operation interlock system should
check the current of the kicker magnet in shot by shot of the beam. Therefore, we installed the MS-PLC, which is able
to rapidly monitor the kicker magnet current at a certain timing, in to the operation interlock system. The other is
managing the exclusive operation between the two electron sources of SACLA and the relocated SCSS, so as not to
simultaneously inject the beam to the BL1 from the both machines. SACLA properly operates after the above-
mentioned improvements by changing the configuration and interlock-logic of the operation interlock system.
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Figure 1: Configuration of the beam operation inter-lock systems for the SACLA and the EUV-FEL accelerators.
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Figure 2: Configuration of the SACLA and the EUV-FEL accelerators.
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Figure 3: A current-output pattern of the kicker
magnet power supply and the trigger signal and the
restart signal into the power supply [©l,
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Figure 4: Structure of the input and output signals of
the MS PLC.
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Figure 5: Sequence pétterns of the beam ‘trigger‘ and
the beam-root triggers to the MS-PLC.
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Figure 6: Measurement results of the kicker magnet
current by using the MS-PLC. The current profiles on
the graph are two patterns.
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