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Abstract

In the J-PARC 3 GeV Rapid Cycling Synchrotron (RCS), shift bump magnets are used to merge the injection beam
from the LINAC with the circulating orbit of the RCS. The bump magnets are excited with a trapezoidal pulse waveform,
that the rise and fall times and the duration of the flat section can be changed. The injection bump orbit is created by the
pulse waveform to produce a 1 MW, high intensity beam at a repetition rate of 25 Hz. An issue to achieve the 1 MW
beam is suppression of the beam loss. Therefore, a requirement of the accuracy of the magnetic field is less than +0.2%.
Since the time structure of the pulse is so fast, we needed a test to select a magnetic probe with a suitable response. In this
report, we will show the results of comparing the search coil, Hall probe and integral fluxmeter. The result indicated that
the integral fluxmeter with a small measurement error is suitable.
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Table 1: Specification of Search Coil

Turn 20
Coil diameter 20 mm
Wire diameter 0.1 mm
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Table 2: Specification of Fluxmeter

Manufacture Lake Shore

Model 480 Fluxmeter

Mode AC

Accuracy +1% of reading+10 puVs

(10 Hz~10 kHz, 15~35°C)
+5% of reading+10 puVs
(2 Hz~50 kHz, 15~35°C)

Frequency Range 2 Hz~50 kHz
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Figure 1: System of measurement.
Table 3: Specification of Hall Probe
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Figure 2: Frequency distribution of the magnetic field
measured 2100 shots (Normalized by current value). The
first axis represents frequency, and the second axis
represents probability density function (PDF).
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Table 5: Standard Deviation of Normal Distribution (z=0)
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Figure 4: Frequency distribution of the magnetic field
before and after common-mode noise removal.
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Figure 3: Measurement waveform and frequency distribution of magnetic field by. (a) and (a’) Search coil (Before
removing common mode noise), (b) and (b”) Search coil (After removing common mode noise), (c) and (¢’) Fluxmeter,
(d) and (d’) Hall probe.
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Figure 5: Excitation waveform by horizontal shift bump
magnet.
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Figure 6: z-distribution of the magnetic field (Normalized
with respect to the value of the magnetic field at z=0).
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