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Abstract

A precise and stable BPM system for the SPring-8 upgrade has been developed in order to stably provide brilliant X-rays
to experimental users. The required position resolutions are 0.1 pm rms for a COD-mode with 100 mA stored current and
100 pm rms for a single-pass (SP) mode with a 100 pC single bunch. The long-term stability is demanded to be
5 um/month. The electric center accuracy should be 100 pm std. (2 o max.) for a first-turn steering for initial machine
commissioning. We designed a precise BPM electrode and block by taking into account the signal intensity, trapped-
mode heating, etc. We have also tested some radiation-hard signal cables to prevent any drifts from the deterioration of
the cables. For readout electronics, an original design based on the MicroTCA .4 standard and a commercial module
(Libera Brilliance+) have been developed and evaluated in parallel. A prototype of the BPM system was installed to the
present SPring-8 storage ring and beam data have been acquired. Position resolutions for both COD- and SP-modes were
confirmed to be better than the required values. The electric center and the long-term stability data were indicated to be

sufficient for the SPring-8 upgrade. Thus, the BPM system is almost ready for the SPring-8 upgrade.
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Figure 1: Schematic drawings of the BPM block (left) and
the BPM electrode (right).
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Figure 2: Calculated heat input to the BPM block for the
beam current of 100 mA with bunch currents of 0.04 mA
(green), 0.5 mA (blue) and 1 mA (red) as functions of the
bunch length.
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Figure 3: Schematic diagram of the MicroTCA.4-based
BPM electronics.
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Figure 4: TDR waveform of two prototypes of BPM
electrodes.
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Figure 5: Schematic drawing of the BPM block for a beam
test.
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Figure 6: BPM signal waveform for a single-bunch beam.
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Figure 7: Beam position difference between a middle BPM
data and the prediction from two BPMs at both ends. SP-
mode data are plotted in (a) and COD-mode data are in (b).
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Figure 8: Beam positions from 4 BPM sets.
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Figure 9: Trend graph of balance errors of 4 BPMs for 2.5
months.
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