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Abstract

We have developed a button-type BPM system for SPring-8-11, which is the low-emittance upgrade of SPring-8, and the
preparation for mass production of 340 BPMs in total is ongoing. The BPM prototype has been tested in the current SPring-8
and the same BPM system was installed into the new 3 GeV light source, NanoTerasu. The BPM head for SPring-8-11 was
newly designed according to the cross-sectional shape modification of the vacuum chamber. The BPM signal is transmitted
to the readout electronics by radiation-resistant coaxial cables (PEEK semi-rigid and corrugated coaxial cables). The signal
is recorded by a MicroTCA.4-based electronics and the beam position is calculated. We evaluated beam position sensitivity,
impedance, thermal issues, position resolution, long-term stability, and electrical center displacement. The temperature rise due
to the heat generation by a stored beam is 3 °C or less with water cooling. The single-pass resolution was less than 100 um for
a 0.1 nC injected bunch and the COD resolution was less than 1 um for a wide range of stored current. The long-term stability
was within 5 pm for several weeks. The displacement of the electrical center is less than 150 um std. These results are sufficient

for the commissioning and operation of SPring-8-II.
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Figure 1: Layout of BPMs and magnets for the 5-bend cell (a) and the long straight section (b). BPMs are shown by red lines.
Dipoles, dipole-quadrupole combined magnets, quadrupoles, sextupoles, and octupoles are illustrated by cyan, blue, green,

orange, and magenta boxes, respectively.
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Figure 2: Schematic cross-sectional view of the BPM head.
The unit of dimensions is mm.
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Figure 3: Schematic drawing of the BPM support.
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Figure 4: Block diagram of the BPM readout electronics.
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