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Abstract

We are developing intra-bunch feedback system for J-PARC (Japan-Proton Accelerator Research Complex) Main Ring
(MR) to suppress intra-bunch motion (the bandwidth up to around 100MHz) which leads to head-rail instabilities. The new
wide-band Beam Position Monitor(BPM) is required because the current BPM system has the frequency bandwidth below
10MHz. The BPM is also required to have the frequency sensitivity as wide as possible to observe the motion caused
by high impedance sources such as electron cloud. We developed new type of BPM equipped exponentially tapered
electrodes which enable it to wider frequency sensitivity (up to 1GHz) than ordinary stripline BPMs. We calibrated this
BPM by using stretched wire and observed the beam. We also developed tapered pipe to calibrate more accurately. We
achieved transfer impedance 6.5 & 0.97)(frequency <1GHz),position sensitivity 37.17 & 0.08 (frequency 1MHz-1GHz)

as the performance of the BPM.
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Figure 1: Frequency characteristics.
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Figure 2: BPM model.
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Figure 4: Stripline BPM.
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Figure 5: Transfer impedance.
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Figure 6: Position sensitivity.
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Figure 7: Beam signal.
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(a) Over View
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Figure 9: Tapered pipe.
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Figure 8: Impedance mismatching.
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