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Abstract

The upgrade of the fast orbit feedback system for keeping the stored beam orbit to desired reference orbit is underway in
the Photon Factory storage ring (PF-ring) at KEK. In the existing system, the feedback cycle and bandwidth are restricted
to approximately 12 ms (80 Hz) and 0.3 Hz, respectively, because output signals from 65 beam position monitors (BPMs)
are processed with 12 analog detection circuits by using semiconductor switches. In the new system under development,
the high-speed and high-precision feedback can be achieved by processing all BPM signals in parallel with the state-
of-the-art digital signal processors mutually linked via optical fibers as many as BPMs. The feedback cycle will be
accelerated to nearly 100 ps (10 kHz), and the orbit fluctuations up to 100-200 Hz can be suppressed as the result. In this
paper, we outline the existing orbit feedback system for the PF-ring and the upgrade policy of it. After that, we introduce

our new signal processor of MicroTCA.4 standard, as well as their test results obtained with real beam signals.
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Figure 1: Upgrade policy of the PF-ring FOFB system.
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Figure 2: Photos of the new BPM electronics: (a) MTCA.4
shelf and (b) uRTM and AMC connected through the
Zone3 connector.
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Figure 3: (a) Layout of the new BPM stations (BPM ST#1-#6) and the FBC unit. Red arrows indicate optical fibers for
fast datalink. (b) The new FOFB system diagram for the PF-ring.
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Figure 4: Horizontal injection oscillation captured by TBT data during a multi-bunch storage: (a) Time domain waveform

and (b) its spectrogram.
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Figure 5: Injection beam charge with the gated RF-KO
captured by FA data.
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