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Abstract

The beam intensity is stedily increasing after the great earthquake in Mar. 2011. The recent Main Ring (MR) beam
power at the RUN49 exceeded 230 kW. The earthquake had stopped all the J-PARC facility. The relay switches in the
BPM (beam position monitor) circuits without the air conditioner suffered from contact-conductor contamination. It
resulted in bad connection of the switches. Those relays were replaced in the 2012 sunmmer shutdown. In addition for
higher intensity beams, signal attenuators with the switchable LPF were attached just before the BPMC (a processing
circuit for the BPM). The linearity, frequency response and temperature dependence were satisfactory. Before and after
the repair and improvement, BPM offsets have been measured. The position resolutions were also measured with the
three-BPM method. The results are between a few 10 um ~ a few 100 um in rms, which varies with the beam intensity,
BPM location and the BPMC setting as attenuation and gain.
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Figure 1: Schematic diagram of the BPM system at the J-PARC MR. The external attenuators (10 dB) and LPFs (fc =
796kHz) were attached in 2012.
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Figure 2: Switchable attenuators in the BPMC. The signal
path was kept THRU (0 dB) for nearly a half year.
Possibly the relay contact of the opposite side suffered
damage from some organic vapor.
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Figure 3: Variation of the attenuation at the relay
switches; (a) 10 dB range, (b) 20 dB range. Abscissa: the
ratio of an ADC voltage to an input voltage, normalized
by the design attenuation.
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Figure 4: The BPM output voltage (zero-peak) vs. the
bunching factor (solid lines as a guide to the eye).
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Figure 5: Frequency response of the combined system.
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Figure 6: All-pass filter before the BPMC.
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Figure 7: ATT-LPF input/output characteristics.
(a) SG output, (b) ATT-LPF output.
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Figure 8: Linearity of the ATT-LPF. (The input is
converted to the equivalent BPM output voltage).
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Figure 9: Frequency response of (a) ATT-LPF (blue),
ATT-LPF and anti-aliasing LPF (red), and (b) the beam
(calculated), ATT-LPF and anti-aliasing LPF, (c) return

loss of the ATT-LPF.

Figure 10: Setup for power test of the ATT-LPF.
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Figure 11: Ratio of the BPMC ADC counts to the ATT-
LPF input signal, normalized by the mean value (blue
dot) and the temperature rise on the ATT-LPF (magenta
line). Just after injecting the dummy signal, temperature
began to rise. On the other hand the acquired signal
variation stayed within 0.1 %.
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Figure 12: Results of the Beam Based Alignment.
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Figure 13: Position resolution measured with COD mode,
2.55x10*2 protons / 2 bunches at shot 300743 in RUN 49.
Data were acquired with 3 GeV DC mode. The upper
(lower) plot shows the resolution of the x (y) direction.
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Figure 14: Position resolution at various beam intensities.
Data were acquired with two bunches, 3 GeV DC mode.
The external LPF is ON at the intensities > 1.0x10% ppp,
and OFF at the intensities < 1.0x10%3 ppp. The solid lines
are fits with inverse proportional to the intensity. Blue
(red) dots are for the x (y) direction.
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