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DEVELOPMENT OF THE FILL PATTERN CONTROL SYSTEM
USING AN OSCILLOSCOPE
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Abstract

We have developed a new injection control system to generate and maintain the arbitrary fill patterns at the Photon
Factory storage ring. The heart of the control system is a general-purpose oscilloscope connected across the output of a
wall current monitor. In this oscilloscope, an analytical program that can select out the RF bucket with the largest
deviation from the nominal bunch current is running. Since the oscilloscope also functions as an EPICS-IOC, the bucket
address obtained from the analysis is transferred to the Linac timing system via the network immediately. This feedback
process on the bunch current allows the top-up injection controlled so that the deviation between the actual and nominal
bunch currents becomes small. Our new injection system has been used in the user operation since March 2010. It has
contributed not only to the smoothing of the multibunch fill but also to the rapid recovery from the critical beam loss.
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