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Abstract

The SuperKEKB accelerator is now being upgraded from previous KEKB accelerator to bring the world highest
luminosity (L=8x10*/cm?s). In order to archive this, electron/positron emittance has to be 20 mm mrad (5 nC) / 10 mm
mrad (4 nC) respectively. To realize them, accelerating structures have to align within 0.1 mm. To perform Beam Based
Alignment stably, Beam Position Monitors (BPMs) are required to have one magnitude better position resolution than
required alignment accuracy. To attain < 10 pm position resolution, we employed narrow band pass filter (BPF),
dedicated readout system with 250 MSa/s 16 bit pipeline ADCs. As the Injector injects two bunches with 96 ns interval,
we optimized BPF to go together position resolution and bunch separation. To correct position offset drift during
operation, a calibration tone generator is implemented. To keep enough timing margin, position/charge calculation is

performed on-board FPGA.
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Figure 1: Photograph of BPM Readout System Board.
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Figure 2: Waveform example of BPF output

(200 mV/div. 10 ns/div). Burst length is about 60 ns.
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Figure 3: A block diagram of BPM readout system
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Figure 4: Timing Diagram of BPM Readout
System diagram of BPM readout system
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Figure 5: Pulsar Test setup of BPM Readout System
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Figure 6: Beam Test setup of BPM Readout System
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Figure 7: Position Measurement Example of
Beam Test (0.3nC)
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