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Abstract

A mechanical relay is used in the BPMs of all-around the J-PARC MR. The signal frequency bandwidth is set to 10 MHz or
lower. The reason for using a mechanical relay is to obtain a large isolation and a large input voltage. One of the disadvantages
of this system is that contact failure of the relay after a long shutdown. This paper reports on the recovery of relay contacts and
the checking method during beam operation. Recovery was performed by inputting dummy pulses. A method of calibrating the
BPM system gain to check the soundness of the contacts is under consideration. Comparison with the method of checking by
comparing the COD with the model of Accelerator Lattice will also be made.
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Figure 3: Schematic relay recovery. The bottom left is the
example of the input signal.
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Figure 4: Waveform before and after the recovery operation
at the address 105 as an example.
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Figure 5: Samples of four channels at the address 7.
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Figure 6: Samples of four channels at the address 111.
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Figure 7: Signal amplitude (maximum and minimum) (left)
and residual position errors (right) along the MR. The hori-
zontal axis indicate the address number approximately evenly
distributed along the MR.
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Figure 8: Residual position error versus the inverse of the sig-
nal amplitude. The numbers indicated at the right side are the

slopes of the dashed lines. Red line corresponds to 95% con-
fidence level.
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Figure 9: Scaled distribution (dots) with the scaled Chi-
squared distribution of freedom 50 (curve).
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Figure 10: NG BPM list estimated by BBGC with residual
minimization or TLS, MIA and the method in [8].

FlLINT 74 VIE Fig MR L X9 Ik o7,

201

15

1.0

05

0.0L ‘ ‘ . ‘

0 50 100 150 200
BPM @ Qi

Gain

Figure 11: Optimized gains, g2 (cyan), g3 (purple) , g4 (red)
of the BPMs. g is set to 1.
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Figure 12: BPM resolution estimates for the horizontal (ver-
tical) direction with blue (red) curve.
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Figure 13: Spatial vector with lower indices less than 10. Blue
(red) curve indicates the horizontal (vertical) direction. The
spatial components of £ =5 - 9 in the horizontal may originate
from the dispersive area in the three arc sections.
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